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I	 submit	 herewith	 the	 annual	 report	 from	 the	 Agricultural	 and	 Forestry	 Experiment	







The	 research	 reports	 are	 organized	 according	 to	 our	 strategic	 plan,	which	 focuses	 on	
high-latitude	soils,	high-latitude	agriculture,	natural	resources	use	and	allocation,	ecosystems	
management,	 and	 geographic	 information.	These	 areas	 cross	 department	 and	 unit	 lines,	
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Financial statement
Expenditures: July 2007 through June 2008
The	following	statement	of	expenditures	of	federal	and	state	funds	for	the	fiscal	year	beginning	July	1,	2007	and	ending	June	30,	
2008	(FY	08)	is	not	an	accounting	document.	(Figures	and	percentages	are	rounded	off	to	the	nearest	dollar	and	percent.)
AFES Statement of 
Purpose:
The	 Alaska	 Agricultural	 and	 Forestry	
Experiment	 Station	 (AFES)	 provides	
new	 information	 to	 manage	 renewable	
resources	at	high	latitudes,	and	to	improve	
technology	for	enhancing	the	economic	
wellbeing	 and	 quality	 of	 life	 at	 these	
latitudes.	While	 foresters,	 farmers,	 and	
land	managers	 use	 our	 research	 results,	
all	Alaskans	benefit	from	the	wise	use	of	
land	resources.	Our	research	projects	are	
in	 response	 to	 requests	 from	producers,	
industries,	and	state	and	federal	agencies	
for	information	in	plant,	animal,	and	soil	




proceedings,	 books,	 and	 in	 experiment	
station	bulletins,	circulars,	newsletters,	re-
search	progress	reports,	and	miscellaneous	
publications.	 Scientists	 also	 disseminate	
their	findings	through	conferences,	pub-






provides	 a	 direct	 link	 between	 research	
and	 teaching.	 Scientists	 who	 conduct	
research	 at	 the	 experiment	 station	 also	
teach,	 sharing	 their	 expertise	with	both	
undergraduate	and	graduate	students.











8% Instruction - 
Grants






Instruction - State Appropriation
$778,698 (7%)
Hatch General Formula Funds
(federal) $823,181 (7%)




Other Grants & Contracts
$3,803,802 (32%) (includes public 
service)
Research - State Appropriation
$4,907,647 (40%)
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Below: Bison at Ruby & Scott Hollembaek’s ranch near Delta Junction. This ranch 
participated in the annual NRM 290 class, which features a tour of businesses and 
facilities around the state that offer examples of natural resources management and 
high-latitude agriculture.
—photo by Matthew helt
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Students
five-year statistics: number of students enrolled, 2004-2008
Master’s Degrees
Natalie	Howard,*	MS
Thesis:	Nitrogen	 fertilization	 of	 cool-season	 grasses	 for	
forage	quality
BA, Hollins University (Virginia), 1996
Brian	Jackson,*	MS	
Thesis:	 Foxtail	 barley	 (Hordeum jabatum)	 control	 with	
propoxycarbazone-sodium	and	fluazifop-p-butyl	in	three	
Alaska	native	grass	species
BS, University of Wisconsin-Platteville, 1999
Richard	Ranft,	MS
Thesis:	Triclopyr	 in	 a	 silt	 loam	 soil	 of	 interior	 Alaska:	
A	 comparison	 of	 chemical	 extraction	 and	 bioassay	
methods




BS, Shepherd University (West Virginia), 2004
Stephen	Winslow,	MS
Thesis:	 Tree	 growth	 history,	 climate	 sensitivity,	 and	
growth	 potential	 of	 black	 and	 white	 spruce	 along	 the	
middle	Kuskokwim	River,	Alaska
BS, University of Alaska Fairbanks, 2002
*	December	2007	degree	recipient
**	Summer	2008	degree	recipient









































































Note: beginning with this year, we are reporting PAIR numbers, 
going back to 2004. These numbers may differ from those shown 




BS, University of Alaska Fairbanks, 1981
Thesis:	Applied	range	ecology	of	reindeer	(Rangifer 
tarandus tarandus)	on	the	Seward	Peninsula,	Alaska
Abstract: Environmental variation across reindeer ranges 
of the Seward Peninsula in Alaska was linked to differ-
ences in animal production. Reindeer producers can now 
identify high quality grazing areas and place animals to 
maximize body weight and rate of gain, thereby increas-
ing meat production and economic development in rural 
Alaska. 
Major Professors: Dr. Norman R. Harris and Dr. Knut 
Kielland
Summary







6 graduate degrees conferred
MS	in	Natural	Resources	Management:	5
PhD,	Interdisciplinary	Program:	1
Above: Samples from the Gulkana fish hatchery north of Glennallen, 
an Alaska Department of Fish & Game hatchery operated by the Prince 
William Aquaculture Corporation. From left to right: salmon roe, 
salmon embryos, just-hatched salmon fry, salmon smolts, older smolts, 
and juvenile fish.
Below: NRM 290 students receiving an overview of fish hatchery 
operation as part of the class tour. Denny Patnode explains the system of 
incubators at the Gulkana Hatchery while students look on. The class 
exposes students to real-life application of natural resources management 
theory and skills: what it means to be in a particular industry such as 
aquaculture, and the controversies and approaches to the day-to-day 
operation of a natural resources-based business.
—photoS by Matthew helt
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Research Reports
The school and	 experiment	 station	 pursue	 their	missions	with	 faculty	 in	 four	 departments:	 High-Latitude	 Agri-
culture	 (formerly	 Plant,	 Animal,	 and	 Soil	 Sciences);	 Forest	
Sciences;	Resources	Management;	and	Geography.	Research	











The	 Subarctic	 Agricultural	 Research	 Unit	 of	 the	 US	









Alaska Peony Growers Association
This	 new	 organization	 is	made	 up	 of	 the	 state’s	 peony	
growers,	who	are	working	to	sell	high-latitude	peonies	in	the	
international	market.	www.alaskapeonies.org




local	 and	 regional	decision	makers,	 in	 an	effort	 to	 improve	
the	ability	of	Alaskans	to	adapt	to	a	changing	climate.	www.
uaf.edu/accap/
Alaska Climate Change Strategy
Formed	in	September	2007,	the	Alaska	Climate	Change	
Strategy	 is	a	 subcabinet	 that	advises	 the	Office	of	 the	Gov-
ernor	on	preparation	and	implementation	of	Alaska	climate	
change	strategy.	It	seeks	to	be	of	use	to	Alaskans	by	conveying	




AT&T	 is	 the	 world’s	 largest	 communications	 holding	
company,	 recognized	 as	 the	 leading	 worldwide	 provider	 of	
IP-based	communications	services	to	businesses	and	the	top	
US	 provider	 of	wireless,	 high-speed	 Internet	 access,	Wi-Fi,	
local	and	 long	distance	voice,	and	directory	publishing	and	
advertising	services.	www.att.com
Boreal Ecosystem Cooperative Research unit 





Creek	 LTER	 and	 other	 research	 programs.	Major	 research	
areas	 are	 biodiversity,	 climate/disturbance	 interactions,	 hi-














Cold Climate Housing Research Center
CCHRC	 is	 an	 industry-based,	 nonprofit	 corporation	




bers	 of	 the	Alaska	 State	Home	Builders	 Association.	www.
cchrc.org
Cooperative Ecosystems Studies unit Network
The	 North	 and	 West	 Alaska	 Cooperative	 Ecosystem	
Studies	 Unit	 is	 a	 network	 of	 federal	 agencies,	 universities,	
and	other	organizations	 that	have	united	 in	order	 to	better	
facilitate	research	in	local	and	regional	ecosystems.	The	Uni-
versity	of	Alaska	hosts	the	NWA-CESU,	with	the	University	













EPScoR: Alaska Experimental Program to 
Stimulate Competitive Research
Alaska	EPSCoR	 is	 a	 university-state	 partnership	which	




competitiveness	 in	universities,	 for	 broader	participation	of	
students	 in	 science,	mathematics,	 and	 engineering,	 and	 for	














rural	 Alaska	 and	 improving	 the	management	 of	 the	 herds.	
The	program	offers	administrative,	 logistical,	advocacy,	and	
field	 support	 toward	 the	 development	 of	 a	 self-sustaining	
reindeer	industry.	www.kawerak.org
National Geographic Society




















Poker	 Creeks	 Research	 Watershed.	 The	 LTER	 program	 is	
supported	and	hosted	by	the	University	of	Alaska	Fairbanks	
and the USDA	 Forest	 Service,	 Pacific	Northwest	 Research	
Station in Fairbanks,	Alaska.	Major	 funding	 is	provided	by	
the National	Science	Foundation.	The	LTER	program	focuses	
on	improving	understanding	of	the	long-term	consequences	




Forest Growth & yield Program
With	a	goal	of	best-practice	forest	management,	UAF	re-








levels	 of	 growing	 stock.	 Research	 is	 focused	 on	 simulation	
and	 optimization,	 forest	 health,	wildland	fires,	 and	 climate 
change.	UAF	 forestry	 specialists	 offer	 free	 consultations	 on	
forest	management	to	all	Alaskans,	including	Native	corpora-
tions	 and	 the	 forest	 industry.	www.faculty.uaf.edu/ffjl2/FGY.
html
Global Learning and Observations to Benefit 







Science	 Projects.	The	 Alaska	 GLOBE	 franchise	 was	 estab-






in	 Alaska	 that	 emphasizes	 hands-on	 experience	 with	 the	
geosciences	 and	 spatial	 technology	 (GPS,	GIS,	 and	 remote	
sensing	 imagery).	 The	 project	 draws	 upon	 the	 combined	
11
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physical	Survey	 scientists	 to	 authentically	 emulate	 scientific	
activities	at	a	novice	level,	using	real	data	in	a	real-world	set-
ting.	Students	and	teachers	have	access	to	locally	and	culturally	
relevant	 geospatial	 IT	 curriculum	 facilitated	 by	web-served	
imagery,	geographic	information	systems	data,	analysis	tools,	
and	field	resources.	www.mapteach.org/
Math in a Cultural Context
Math	in	a	Cultural	Context	is	a	supplemental	elementary	
school	math	series.	The	math	modules	that	compose	MCC	
are	 the	 result	 of	 a	 collaboration	 of	 educators,	Yup’ik	 elders	
and	teachers,	mathematicians	and	math	educators,	and	Alaska	



















communities	 and	 schools	 across	 Alaska.	 Research	 includes	
meat	 science,	 animal	health,	 range	management	 and	nutri-
tion,	 use	 of	 satellite	 telemetry	 in	 herding,	 and	many	 other	
production	and	management	issues	unique	to	the	far	north.	
http://reindeer.salrm.uaf.edu/
Resilience and Adaptation Program (RAP)
This	 program	 integrates	 several	 disciplines	 to	 address	
the	 question	 of	 sustainability,	 emphasizing	 ecology,	 eco-
nomics,	and	culture:	three	critical	factors	for	understanding	
interactions	between	people	and	their	biotic	environment	in	
a	 regional	 system.	 It	 is	part	of	 a	national	 effort	 to	produce	





Scenarios Network for Alaska Planning 
(SNAP)
SNAP	 is	 a	 collaborative	network	of	University	of	Alas-
ka	personnel	and	stakeholders	 from	state,	 federal,	and	 local	







Wood Utilization Research Program
The	long-term	objective	of	the	Alaska	WUR	Program	is	
to	help	Alaska	become	competitive	in	the	value-added	forest	
products	 industry	 by	 providing	 specific	 technical,	 business,	
and	marketing	assistance.	Proposals	for	new	markets	and	new	
value-added	products	must	take	into	account	such	economic	
factors	 as	 high	 costs	 of	 labor	 and	 transportation.	 Program	
research	 can	 potentially	 increase	 the	 volume	 of	 wood	 and	
nontimber	 forest	 products	 produced	 and	 marketed	 from	
Alaska’s	forests.
Research Sites
delta Junction Field Research Site
This	300-acre	site	near	Delta	Junction	provides	space	for	




The	 farm	 was	 established	 in	 1906	 and	 operations	 be-
gan	in	1907.	It	includes	260	acres	of	cropland	and	50	acres	
of	 forest	 land	 for	 research	and	demonstration	projects.	The	
farm	houses	a	red	barn,	a	65-foot	high	grain	handling	facil-
ity,	a	small	stationary	sawmill	used	to	cut	rough	lumber	for	
farm	 structures,	 feed	mill,	maintenance	 shop,	 combination	
greenhouse	 and	 agronomy	 lab,	 a	 controlled	 environment	
agriculture	 lab,	 a	 botanical	 garden,	 a	 visitors’	 center	with	 a	
small	gift	shop,	two	residences,	and	several	storage	facilities.	
Researchers	conduct	experiments	on	soil	fertility,	nutrient	cy-
cling,	 grains,	 grasses,	 and	 other	 agronomic	 crops,	 and	 new	
crops such as canola,	 camelina,	 and	 sunflowers.	The	Rein-
deer	Research	Program’s	main	research	herd	is	housed	at	the	
Fairbanks	 Experiment	 Farm.	 www.uaf.edu/snras/afes/fair-
banks_experiment_farm.html
The Controlled Environment Agriculture Laboratory 
(CEAL),	 a	 state-of-the-art	 horticulture	 facility,	 is	 used	 to	
evaluate	 and	 develop	 growing	 techniques	 suitable	 for	 local	
year-round	crop	production.	Areas	of	specific	interest	include	
production	 systems,	 crop	 lighting,	 irrigation	 technologies,	




and	 staff	 of	CEAL	 are	working	 in	 partnership	with	Chena	
Hot	 Springs	 Resort	 investigating	 various	 topics	 including	
facility	 management,	 product	 development,	 and	 personnel	
training.	These	areas	are	critical	components	in	the	operation	
of	an	efficient	greenhouse	using	renewable	energy	for	electri-
cal	 and	 heating	 needs.	The	 projects	 at	Chena	Hot	 Springs	
are	demonstrating	and	inspiring	opportunities	for	similar	ap-
plications	all	over	Alaska.	Staff	from	CEAL	are	also	working	





The	 nationally	 recognized	 Georgeson Botanical Gar-
den	 is	 a	member	of	 a	national	network	of	 educational	 and	










Palmer Research and Extension Center
The Matanuska Experiment Farm provides a site in 
southcentral	 Alaska	 for	 research	 in	 sustainable	 agriculture,	
land	reclamation,	and	other	environmental	issues.	It	includes	
260	acres	of	cultivated	land	and	800	acres	of	forest	land	for	
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Geographers	 are	 interested	 in	 patterns	 and	 process	 of	
physical	 biological,	 and	 social	 change	 that	 include	 climate	
variability,	 human	 settlement	 patterns,	 resource	 distribu-
tion,	 environmental	 influences	on	population	mobility	 and	
“sense	 of	 place”,	 and	 soiciopolitical	 and	 economic	 policy.	
Geographic	 methodologies	 include	 observation,	 measure-
ment,	description,	and	analysis	aided	by	new	and	emerging	




Harrison R. crandall—artist, pioneer, and 




















Teton	 National	 Park	 is	 little	 known	 beyond	 the	 Jackson	
Hole	 community.	 Iconic	 examples	 of	 Crandall’s	 enduring	





















This	 study	 will	 help	 those	 who	 are	 trying	 to	 educate	
the	 public	 on	 Alaska	 political	 and	 environmental	 issues	 to	
assess	whether	accurate	perceptions	of	those	issues	are	being	
conveyed	 to	 state	 and	 federal	 lawmakers	 and	 to	 the	 voting	
public,	 whether	 the	 citizens	 of	 Alaska	 or	 of	 the	 United	
States.
the study of sharing to assess the vulnerability 
of coastal communities to oil and gas 
development in arctic Alaska
Gary Kofinas, Peter Fix,	Shauna	BurnSilver,	Marcy	Okada;	
Craig	Gerlach	(UAF	Anthropology);	Jim	Magdanz	(ADFG)
purpose
The	 Sharing	 Project	 uses	 multiple	 methods	 to	 assess	





Studies	Unit.	The	 study	 seeks	 to	 inform	 communities	 and	




In	 partnership	 with	 local	 communities,	 we	 use	 social	





data	 through	 a	 survey	 administered	 to	 all	 households.	
Researchers	 and	 leaders	 of	 participating	 communities	 com-
pare	 community	 resilience	 and	 vulnerabilities	 with	 other	







research	 partnership	 agreements	 with	 the	 communities	 of	
Kaktovik,	 Wainwright,	 and	 Venetie,	 Alaska;	 2)	 completed	
a	 review	 of	 subsistence	 and	 sharing	 literature	 for	 Alaska	
communities;	 3)	 developed	 a	 conceptual	 framework	 for	
assessing	harvesting,	sharing,	and	cooperation	in	subsistence	
based	 on	 this	 literature	 and	 input	 from	 community	
collaborators;	 4)	 designed	 a	 questionnaire	 to	 quantify	 the	
patterns	 and	magnitude	of	 social	 ties	 related	 to	 subsistence	




Local	 communities	 have	 traditionally	 used	 informal	
institutions	of	 sharing	 subsistence	 resources	as	 a	method	of	
coping	 with	 uncertainty.	 In	 contemporary	 Alaska	 Native	
communities,	 subsistence	 sharing	 is	 part	 of	 a	 dynamic	
and	 evolving	 cultural	 system	 that	 contributes	 to	 identity,	
livelihoods,	and	community	wellbeing.	Historically,	resource	
management	 agencies	 have	 studied	 subsistence	 primarily	











Place-based geospatial science learning and 




(GsIT)	 science	 and	 technology	 education	 for	 teachers	
and	 students	 in	 rural	 Alaska	 that	 is	 directly	 applicable	 to	
understanding	 the	 local	geographic	context	and	 that	 relates	
modern	 science	 and	 information	 technology	 to	 traditional	
knowledge.
approach
MapTEACH	 began	 as	 an	 NSF-funded,	 four-year	 in-







This	 project	 involved	 three	 collaborating	 institutions	 with	
differentiated	 roles:	 UAF	 (curriculum	 development	 and	
evaluation),	the	Alaska	Division	of	Geological	&	Geophysical	
Surveys	 (imagery,	 GIS	 and	 geoscience	 expertise),	 and	 the	
University	 of	Wisconsin-Madison’s	 Environmental	 Remote	
Sensing	 Center	 (GsIT	 infrastructure,	 web-serving,	 and	
interface).
progress (UAF portion only)
The	MapTEACH	curriculum	was	introduced	to	teachers	
from	around	the	state	through	a	four-credit	summer	course	
held	 at	 UAF;	 teachers	 subsequently	 implemented	 the	
curriculum	 in	 their	 classrooms.	At	 a	winter	meeting,	 these	
teachers	 enthusiastically	 shared	 their	 students’	 successes,	
advised	us	on	program	development,	and	offered	to	take	on	
leadership	 roles	 in	 program	 training	 and	 outreach.	 Using	
this	 feedback,	 the	 curriculum	has	been	 revised,	 edited,	 and	




DVD	 and	 web-based	 curriculum	 and	 data	 resources	
hosted	by	UA	Geography	were	 accessible	by	 June	1,	2008.	
A	 blueprint	 for	 region-specific	 educational	 modules	 was	
produced	 and	 can	 be	 adapted	 for	 use	 elsewhere	 in	 Alaska.	




Remote sensing techniques for the study of 





of	white	sweetclover	(Melilotus alba Desr.) on the Matanuska	




From	 June	 through	 October,	 spectral	 data	 is	 acquired	
monthly,	 or	 as	 weather	 permits,	 from	 an	 altitude	 of	 122	
meters	using	a	small,	 tethered,	helium-filled	blimp	carrying	
two	 cameras,	 one	 collecting	 color	 and	 the	 other	 collecting	
infrared	 imagery.	 Images	 from	 both	 cameras	 are	 processed	
to	create	four-band	spectral	imagery	which	is	then	subjected	
to	 unsupervised	 and	 supervised	 classification	 techniques	 to	
identify	targeted	species.	Photos	are	also	photogrammetrically	




sweetclover	 is	 easiest	 to	 detect	 using	 visible-light	 spectral	
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the	biennial	cycle	when	the	plants	die	and	turn	pink-brown	in	
color,	and	when	plants	are	in	their	first	year	of	growth,	as	they	
tend	 to	 remain	green	while	 the	other	floodplain	 vegetation	
exhibits	a	color	change	to	shades	of	red	or	yellow.	However,	
these	 phenological	 differences	 are	 not	 strongly	 linked	 to	
calendar	 dates.	 Our	 current	 analysis	 indicates	 that	 white	
sweetclover	 does	 not	 readily	 invade	 intact	 ecosystems	 but	
relies	on	disturbance	factors	(i.e.,	flooding)	to	remove	existing	
vegetation	so	plants	can	establish	with	little	competition	for	
resources.	 A	 probability	 model	 predicting	 susceptible	 areas	
for	infestation	is	still	under	development	and	refinement.	
impact
Land	 managers	 can	 effectively	 and	 cost-efficiently	 use	
remote	sensing	data	to	detect	and	monitor	weed	infestations	
if	 the	 data	 is	 supported	with	 ground-based	 observations	 to	
detect	proper	phenological	stages	for	imaging.	A	probability	
model	will	allow	land	managers	to	better	use	scarce	resources	
to	 combat	 the	 establishment	 of	 invasive	 species	 in	 critical	
habitats.





Resources	 Conservation	 Service	 (NRCS)	 has	 offered	 an	
EQUIP	grazing	exclusion	program	where	reindeer producers 
are	compensated	for	setting	aside	portions	of	their	permitted	
rangelands	 from	 grazing.	 The	 Reindeer	 Research	 Program	
and	NRCS	worked	together	to	develop	a	satellite	telemetry	




Reindeer	 were	 fitted	 with	 satellite	 collars	 and	 location	
data	 was	 collected	 and	 sent	 to	 the	 Reindeer Research 
Program,	where	an	automated	system	has	been	developed	to	
create	location	maps	and	post	them	to	a	herder-	and	agency-
accessible	 website.	 These	 maps	 alert	 producers	 if	 animals	
move	into	an	excluded	area	so	they	can	take	remedial	action.	
Photograph of Matanuska River floodplain and tributaries, showing the sandbars and banks with the distinctive pinkish color of white 
sweetclover at the end of its biennial cycle.




Forty-two	 reindeer	 from	 ten	herds	were	 equipped	with	
satellite	collars.	Collars	were	deployed	on	the	Seward	Peninsula	
and St.	Lawrence	and	Nunivak	islands.	Location	maps	of	the	




dimensional	 viewing	 of	 location	 data	 using	 Google	 Earth	
software.	
impact




of	 grazing	 permit	 holders	 to	 ensure	 compliance	 to	 the	
conservation	of	and	sustainable	use	of	public	lands.	
Spatially modeling the distribution of beef 






of	 animal	 interactions	 with	 their	 environment	 will	 allow	
producers	 to	 optimize	 feed	 rations	 and	 minimize	 adverse	





latitude	 areas	 for	 use	with	 the	KRESS	predictive	modeling	
program.
progress
Cattle	 activity	 patterns	 in	 other	 regions	 have	 been	
hypothesized	to	relate	to	factors	such	as	day	length	and	thermal	




between	 thermal	 patterns	 and	 reindeer	 calving	 sites	 on	 the	
Seward	 Peninsula	 has	 been	 completed.	 A	 master’s-level	
graduate	 student	 is	 analyzing	 thermal	data	 and	correlations	
with	 landscape	 features.	A	 predictive	model	 is	 being	 tested	
against	 a	 verification	 dataset	 of	 known	 animal	 positions	 to	







A GIS habitat suitability model for selecting 
reindeer calving areas on the Seward 
Peninsula, Alaska




to	 quality	 forage,	 reduce	 predation,	 ease	 grazing	 pressure,	







reindeer herd near White	Mountain,	we	measured	the	ability	
of	 the	 HSM	 to	 accurately	 identify	 these	 suitable	 calving	











pattern	 on	 the	 landscape:	 areas	 that	 were	 typically	 warm	
became	cool,	and	vice	versa.	
The	best	HSM	 (ROC	value:	 0.73)	needed	 to	use	 only	
the	elevation	and	aspect	habitat	factors	to	identify	the	known	
reindeer	 calving	 areas	 from	 the	 White	 Mountain	 herd.	
Including	 the	 other	 habitat	 factors	 did	 not	 improve	model	
performance.	
impact
Reindeer	 herders	 on	 the	 Seward	Peninsula	 can	use	 our	
HSM	 to	 locate	 the	 most	 suitable	 reindeer	 calving	 areas	
within	their	range.	Moving	pregnant	reindeer	to	these	areas	
could	 potentially	 improve	 calf	 growth,	 survival,	 and	 herd	
productivity.	 Increases	 in	 herd	 productivity	 could	 lead	 to	
increased	 economic	 income	 for	 Seward	 Peninsula	 reindeer	
herders. 
17


























uses,	 and	 adaptive	management	 pertaining	 to	 high-latitude	
crops	 and	 landscaping	 materials;	 adaptation	 of	 livestock	
production	and	marketing	techniques	to	the	rigors	of	high-
latitude	 conditions;	 application	 of	molecular	 technology	 to	




waste	 products	 in	 cold	 climates;	 and	 biomass	 analysis	 and	
treatment	for	biofuels.	
agricultural markets & products
Peonies as field-grown cut flowers—market 
research and analysis















are:	 1)	 proper	 harvesting	 stage	 specific	 to	 individual	 peony	
cultivars,	2)	postharvest	handling	and	packaging,	3)	marketing	
and	 cold	 chain	management,	 and	4)	 examining	 closely	 the	
costs	and	benefits	of	selling	flowers	in	available	markets.	Best	
practices	 at	 this	 time	 include	 cutting	 stems	 at	 least	 twice	 a	



















Peony	 Growers	 Association	 to	 establish	 export	 markets.	
Currently	 there	 are	 twelve	 growers	with	 14,000	 peonies	 in	
the	ground.	This	number	will	double	at	the	end	of	summer	
2008.






We	 sought	 to	 learn	methods	 of	 field-grown	 cut	 flower	
production	 and	marketing	 to	 establish	 a	 peony	 cut	 flower	
industry	in	Alaska.
approach
Field	 plots	 were	 established	 from	 2001–2003	 at	 the	
Fairbanks	Experiment	Farm	 in	 three	 experiments:	 trials	 for	
thirty	cultivars;	plant	 spacings	of	30,	45,	or	60	centimeters	
within	 rows;	 soils	 amended	 with	 compost	 or	 peat;	 and	
fencing	of	0,	15,	or	60	percent	shade	to	delay	snow	melt	and	
budbreak.	Samples	of	leaf	and	bud	tissue	were	examined	to	
identify	 potential	 virus	 and	 disease	 pathogens.	 Buds	 were	
examined	to	identify	insect	pests.	
progress
Thirty	 cultivars	 were	 evaluated	 for	 their	 potential	 as	
field-grown	cut	flowers	 in	Alaska.	After	six	years,	 two	main	




de	 Nemours.	 Also,	 Red	 Charm,	 despite	 its	 short	 stems,	
should	be	grown	for	its	deep	red	color.	Amending	soils	with	
garden	waste	compost	or	Lemeta	peat moss did not increase 
the	number	of	flowering	or	vegetative	stems	in	the	first	four	
years.	A	within-row	plant	spacing	of	30,	45,	or	60	centimeters	




recorded	 in	 flowering	 times	 and	 number	 of	 vegetative	 and	
flowering	stems	during	the	first	growing	season	between	Sarah	




is	 continuing	 to	determine	 if	 the	nematode	 vector	 survives	
in	Alaska	soils.	Botrytis	rot	is	present,	but	not	common.	Two	
insects	have	been	identified	as	pests	of	peony	buds,	an	aphid 
and a Lygus	bug	(Lygus borealis, L. punctulatus).	Their	damage	
can	be	minimized	with	the	use	of	exclusionary	screens.	
impact





most	 on	 a	 trial	 basis	 to	 identify	 hardiness	 and	 regional	
cultivation	 issues.	 Growers	 are	 located	 in	 Fairbanks,	Delta 
Junction,	North	Pole,	Nenana,	Trapper	Creek,	Palmer/Wasilla,	
Anchorage,	Kenai,	Soldotna,	and	Homer.	
Summer stem cutting propagation of thirteen 

















Cut peony trial plots at the Georgeson Botanical Garden, summer 2007.
—photo by JaMeS d. auer, georgeSoN botaNical gardeN collectioN
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progress
Three	 species	 rooted	poorly	 (<20	percent)	 regardless	of	
collection	date:	Alnus viridis ssp. crispa,	Elaeagnus commutata,	
and Betula glandulosa.	 Best	 rooting	 (>70	 percent)	 and	 the	
highest	rating	of	root	quantity	(>2.5)	occurred	at	the	earliest	
collection	 date,	 20	 June,	 for:	 Spiraea stevenii, Myrica gale, 
Alnus incana ssp. tenuifolia,	and	Rosa acicularis.	Peak	rooting	
for	 Betula nana	 was	 estimated	 as	 6	 July,	 and	 11–18	 July	
for	Salix alaxensis, S. arbusculoides, Populus balsamifera ssp. 
balsamifera and Ledum groenlandicum. Vaccinium uliginosum 
showed	 no	 peak	 rooting	 pattern	 but	 rooted	more	 than	 60	
percent	with	a	similar	root	quantity	rating	all	summer.	With	
the	 exception	of	Populus balsamifera,	 all	 species	 that	 rooted	
best	 in	July	 showed	greater	 root	quantity	 ratings	on	the	20	
June	 collection	 date	 even	 though	 best	 rooting	 percentages	
were	recorded	up	to	three	weeks	later.	P. balsamifera	showed	
greatest	 rooting	percentages	 and	 root	 quantity	 in	mid	 July.	
Late	June	summer	propagation	is	recommended	for	all	species	
that	 produced	 roots	 to	 ensure	 adequate	 root	 development	
before	autumn.	This	timing	fits	well	for	greenhouse/nursery	
businesses	 between	 the	 close	 of	 bedding	 plant	 production	
season	and	autumn	closure	of	greenhouses.	
impact
This	 information	 will	 aid	 horticulturists	 and	 resource	
managers	to	manage	collections	of	stem	cuttings	to	provide	







Intake, rate of gain, and milk composition 




We	 evaluated	 varieties	 of	 grasses	 that	 could	 be	 used	 as	




















Our	 investigation	 of	 feeding	 options	 for	 reindeer	
producers	 in	Alaska	 revealed	 that	use	of	pastures	 in	 farmed	
reindeer	operations	will	reduce	operating	costs	by	decreasing	




Cattle genetics (chirikof Island, University of 





ancestry.	 It	has	been	hypothesized	 they	are	descended	 from	
ancient	 Russian	 cattle.	 If	 so,	 they	 may	 represent	 a	 unique	
germ	 plasm	 genetic	 resource.	 However,	 modern	 European	





compared	 them	 with	 other	 breeds,	 including	 Alaska	 cattle	




DNA	markers	 from	the	cattle	gene	map	 in	Chirikof	 Island	
cattle	 and	 from	 several	 other	 breeds.	We	 calculated	 genetic	








Additional	 samples	 were	 collected	 in	 2006	 from	 the	
university’s	 cattle	 herd	 in	 Palmer	 and	 Larry	 DeVilbiss’s	
Galloway	cattle.	DNA	has	been	extracted	from	these	samples,	
which	will	 be	 analyzed	 during	 summer	 2008.	This	 project	




Chirikof	 Island	 cattle	may	 represent	 a	 valuable	 genetic	
resource,	 either	 because	 of	 unique	 ancestry	 or	 selection	






germ	 plasm	 preservation	 program	 is	 very	 interested	 in	 this	











quantitative	 trait	 loci	 in	 cattle	 to	 assess	 molecular	 genetic	




and	 wild	 elk	 was	 previously	 generated.	 An	 unpublished	
2005	 manuscript	 describing	 molecular	 genetic	 variation	
(microsatellite	and	mitochondrial	DNA)	has	been	revised	and	







Assessment of genetic markers in reindeer: 
Association of dNA polymorphisms with milk 
yield, milk composition, and calf growth rate
M.P. Shipka, M.A. Cronin, J.E.	Rowell
purpose
The	identification	of	genetic	markers	and	their	association	
with	 performance	 traits	 allows	 the	 selection	 of	 breeding	







and	 the	 cows	 were	 bred	 over	 a	 short	 period.	 Following	
parturition,	cow/calf	pairs	were	used	in	the	genetic	analysis.
progress
Milk	 samples	 were	 collected	 from	 reindeer	 cows	 and	
analyzed	for	percent	milk	protein,	milk	fat,	and	lactose.	The	
total	 dry	 matter	 and	 total	 energy	 content	 were	 calculated	
using	the	above	values	in	published	formulae.	All	calves	were	
weighed	 at	 birth	 and	 weekly	 thereafter	 until	 weaning,	 and	






This	 is	 the	 first	 analysis	 of	 genetic	 variation	 and	
performance	 traits	 of	 individual	 reindeer.	 This	 approach	
is	 especially	 appealing	 for	 reindeer	 because	 of	 the	 unique	
and	 potentially	 valuable	 characteristics	 of	 reindeer	 milk,	





University);	Milan Shipka, Greg Finstad,	Jan	Rowell
purpose
We	 sought	 to	 develop	 methods	 for	 molecular	 genetic	
assessment	 of	 reindeer,	 and	 to	 assess	 genetic	 variation	 and	
the	 genetic	 component	 of	 performance	 trait	 variation	 in	
reindeer. 
approach
We	 are	 emulating	 the	 USDA	 research	 program	 for	










The	 project	 will	 provide	 information	 for	 reindeer 
husbandry	 selection	 and	 breeding	 programs	 in	 Alaska.	




Establishment of a dedicated reindeer herd 
for the study of reproductive biology and 
reproductive management in farmed reindeer
M.P. Shipka,	J.E.	Rowell
purpose
We	are	 training	 reindeer	 in	a	handling	 facility	 to	allow	
safe	 handling	 for	 reindeer	 and	 researchers,	 specifically	 for	
procedures	 associated	 with	 ultrasound	 and	 other	 research	
procedures.	 Once	 the	 handling	 has	 become	 routine,	




proximity	 to	 the	 new	 handling	 facility	 at	 the	 Fairbanks	
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Experiment	 Farm.	Three	 times	 a	 week,	 calves	 were	moved	
through	the	handling	facility	as	part	of	the	feeding	routine.	
Once	a	week	they	are	stopped	and	weighed	in	the	scale	located	











management	 of	 female	 reindeer.	Having	 a	 dedicated	 group	
of	tractable	reindeer	is	the	first	step	in	furthering	a	program	
in	reproductive	management	of	farmed	reindeer.	The	facility	
and	 training	 protocols	 will	 provide	 practical	 designs	 and	
handling	routines	immediately	applicable	to	small-scale	game	
farms	in	Alaska.	Reindeer	acclimated	to	the	handling	facility	
will	 help	 future	 applications	 in	 reproductive	 management	
research such as artificial	 insemination,	ultrasonagraphy	use	
in	examination	of	pregnancy	and	the	estrous	cycle,	and	in	the	
application	of	other	reproductive	technologies.









season	 had	 a	 longer	 gestation	 period	 than	 did	 reindeer	
cows	 bred	 late	 in	 the	 breeding	 season.	We	 investigated	 the	
implication	of	this	correlation.
approach
A	 switchback	 trial	 that	 separated	 breeding	 dates	 in	
two	 groups	 of	 reindeer	 by	 approximately	 one	 month	 was	
complemented	 with	 historical	 data.	 The	 historical	 data	
included	 individual	 reindeer	 with	 known	 breeding	 dates	
(confirmed	 by	 pregnancy	 hormone	 analysis)	 along	 with	
recorded	 dates	 of	 parturition,	 spanning	 years	 1989–2008.	
This	includes	seventy	pregnancies	from	two	separate	reindeer	
facilities	at	UAF.	In	the	switchback	trial,	seventeen	reindeer	








In	 2006	 the	 groups	were	 reversed:	 the	 late-breeding	 group	




the	 spring	 of	 2007,	 allowing	 the	 calculation	 of	 gestation	
length.
progress
Historical data:	 Reindeer	 bred	 early	 in	 the	 breeding	
season	 exhibit	 a	 gestation	 length	 approximately	 nine	 days	
longer	than	did	reindeer	bred	late	in	the	breeding	season.	








Calf	 birth	 weight	 did	 not	 differ	 between	 males	 (6.8	
kg)	and	females	 (6.7	kg)	or	between	early	 (6.83	kg)	or	 late	
conception	(6.68	kg).	
Older	 reindeer	 cows	 tended	 to	 have	 longer	 gestation	
length.	
impact



















groups	 balanced	 for	 age	 and	 body	weight.	All	 groups	were	
estrous	 synchronized	 to	 begin	 this	 experiment.	 Group	 1	
was	placed	 in	harem	with	 two	bulls	 immediately	 following	
synchronization	protocol	and	remained	there	 for	one	week.	
Groups	2–4	were	each	put	into	harem	for	one	week	as	soon	














Bull	 introduction	 did	 not	 shorten	 the	mean	 length	 of	
reindeer	 estrous	 cycles	 when	 bull	 introduction	 occurred	
during	 the	mid-cycle	 luteal	 phase	 and	 conception	 rate	was	
different.
impact






demonstration project—use of estrous 
synchronization for enhanced pregnancy rate 






harvest	 as	 well	 as	 low	 percent	 of	 females	 with	 calves	 or	 in	
lactation	during	 summer	 reindeer	handlings.	Our	objective	






the	 six	 females	 were	 estrous	 synchronized	 using	 modified	





(to	 establish	 pregnancy)	 and	 then	 every	 two	 weeks	 until	
calving.	Blood	will	be	analyzed	for	progesterone	and	compared	
to	 previously	 published	 profiles	 of	 progesterone	 during	
pregnancy.	The	animals	will	be	trained	for	the	use	of	rectal	




allowing	collection	of	 reproductive	 tissues	 for	 inspection	of	
abnormalities	that	may	have	negated	pregnancy.
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progress
Pregnancy	has	been	established	in	five	of	the	six	reindeer 





This	 project	 demonstrates	 the	 effectiveness	 of	 estrous	
synchronization	 in	 reindeer	 cows	 with	 poor	 reproductive	
performance	histories.	
disease
Prediction of susceptibility of muskoxen to 
transmissible spongiform encephalopathy 
based on genetic similarity to caprine tSE
M.P. Shipka; G.M.	Happ,	T.M.	O’Hara,	E.R.	Wood	
purpose
Spongiform	 encephalopathies	 are	 neurodegenerative	
diseases	 brought	 on	 by	 the	 conformational	 change	 of	 the	
cellular	prion	protein	(PrPc)	into	a	pathogenic	form	(PrPsc).	
Transmissible	 spongiform	 encephalopathies	 (TSE)	 have	
been	 identified	 in	many	 species.	Variants	 of	 prion	 diseases	
include bovine	spongiform	encephalopathy	(bovine,	human),	
scrapie	 (caprine,	 ovine	 species),	 chronic	 wasting	 disease	
(cervine species),	 and	 Creutzfeldt-Jakob	 disease	 (human).	
The	 prevalence	 of	 bovine	 spongiform	 encephalopathy	 in	
particular	 and	 its	 transmission	 from	 cattle to people has 
spurred	research	into	prion	diseases	within	the	past	twenty-
five	years.	The	effects	of	scrapie on sheep	and	goats,	however,	
have	 been	 known	 since	 the	 eighteenth	 century.	 Key	 alleles	
in	the	goat	prion	gene	are	suspected	contributors	to	disease	




Six	 muskoxen	 (Ovibos moschatus)	 from	 the	 Robert	 G.	
White	Large	Animal	Research	Station	were	used	in	this	study.	
Blood	samples	were	obtained	by	jugular	venipuncture	during	




confirmed,	 and	 the	 resulting	data	were	 analyzed	allowing	a	
comparison	of	the	known	goat	PRP	gene	to	the	same	locus	of	
the	muskoxen	genome	to	identify	homology	between	the	two	
genotypes.	 A	 composite	 of	 all	 known	 goat	 polymorphisms	
provided	 reference	 to	 those	 sites	 associated	 with	 disease	
characteristics. 
progress
No	 base	 substitutions	 were	 observed	 in	 the	 muskoxen	









This	 is	 the	 first	 study	 to	 compare	 genetic	 similarity	 of	













day	 lengths,	 high	 tunnels	 with	 nontraditional	 plastics	may	
more	efficiently	support	crop	productivity.	
approach
Four	 commercially	 available	 plastic	 covering	 materials	
were	 evaluated.	 K50	 Clear	 plastic	 is	 commonly	 used	 in	
high	 tunnels	and	plastic	greenhouses.	K50	IR/AC	plastic	 is	
expected	to	conserve	energy	resulting	in	warmer	temperatures	
during	 cold	 nights.	 KoolLite380	 blocks	 short	 ultraviolet	
radiation	and	selectively	filters	infrared	radiation	to	maintain	
a	 cooler	 environment	 during	 hot	 days.	 Solatrol	 selectively	
absorbs	far-red	wavelengths	and	alters	the	ratio	between	red	
and	far-red	light.	The	relative	amount	of	red	and	far-red	light	
in	 the	 growing	 environment	 is	 significant	 for	 morphology	
and	development	of	plants.	
To	 evaluate	 the	 various	 environments,	 raspberries	were	
grown	 in	 a	 container	 system.	 Long	 canes	 of	 Tulameen,	 a	
raspberry	cultivar	well	adapted	 for	containers,	were	planted	
in	 June	 using	 three-gallon	 containers	 for	 first-season	 berry	
production. 
progress/result







more	 than	 100	 high-quality	 fresh	 market	 raspberries	 were	
harvested	from	each	single	cane	plant.	The	highest	yield	(17.2	










of	 high	 tunnels	 with	 different	 cover	 materials	 can	 be	
recommended	 for	 uninterrupted	 high-quality	 production	
throughout	the	field	season.	









The	 cultivars	 Concesa,	 Provider,	 Stayton,	 Gold	 Rush,	
Royal	Burgundy,	and	Roma	II	were	direct	seeded	on	June	3,	
18,	and	30	in	high	tunnels	and	the	adjacent	field.	Concesa,	
although	 developed	 for	 warmer	 climates,	 produces	 shiny	
slender	pods	with	excellent	consumer	appeal.	Provider	is	well	
adapted	and	recommended	for	northern	conditions.	Stayton	








cultivar	 decreased	 with	 the	 seeding	 date.	 Provider	 had	 the	
highest	overall	yield	with	22.9	ounces	per	high	tunnel-grown	
plant	 and	20.8	ounces	 in	 the	field	 for	 the	first	 and	 second	
seeding.	For	the	earliest	seeding	in	the	high	tunnel,	Gold	Rush	





















A	 mechanical	 bed	 shaper	 was	 used	 to	 make	 the	 two-
foot	 wide	 black	 plastic-covered	 beds.	 Four	 cultivars	 of	




Harvest	was	 initiated	 in	 early	 July	 and	continued	until	
end-of-season	frost	on	September	21.	All	cultivars	performed	
better	 in	 the	 high	 tunnel	 than	 the	 field	 environment.	The	
largest	yield	was	recorded	for	Tribute,	with	15.13	ounces	per	
plant	in	the	high	tunnel	and	10.37	ounces	in	the	field.	Fern	
followed,	 with	 10.62	 ounces	 of	 berries	 in	 the	 high	 tunnel	
and	7.9	ounces	in	the	field.	The	least	productive	cultivar	was	
Quinault.	Contrary	 to	 the	 previous	 two	 seasons,	 berry	 size	





The	 protective	 environment	 of	 a	 high	 tunnel	 offers	
opportunities	 to	 produce	 high	 quality	 strawberries.	 The	








We	 aimed	 to	 determine	 growth	 and	 quality	 of	 lettuce 
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impact/implications
High	 quality	 lettuce	 can	 effectively	 be	 produced	 in	
northern	 greenhouses	 using	 an	NFT	 system.	Adjusting	 the	
solution	 temperature	 to	 offset	 unfavorable	 and	 often	more	
difficult	 to	 control	 air	 temperatures	 offers	 opportunities	 to	
produce	high-quality	year-round	hydroponic	lettuce.	
using high tunnels to extend the southcentral 
Alaska growing season
Jeffrey Smeenk, Jodie Anderson; Joe	Kuhl	(ARS)
purpose
We	 sought	 to	 determine	 the	 effectiveness	 in	 extending	
the	 southcentral	Alaska	 growing	 season	 and	 to	 increase	 the	
heat	units	for	the	crop	using	high	tunnels.
approach 
Large	 (30'	 by	 96') and small (12'	 x	 16')	 high	 tunnels	
were	established	in	May	to	capture	solar	gain	and	extend	the	
growing	 season.	 Unprotected	 raised	 beds	 were	 established	














13.8	 lbs	 of	 green	 tomatoes.	 Similar	 productivity	 responses	
were	seen	with	cucumbers.	Of	the	11	plants	established	in	the	
unprotected	beds	only	one	plant	produced	cucumbers	(0.71	
lb),	while	 the	 11	 plants	 in	 the	 large	 high	 tunnel	 produced	
67.4	lbs	of	cucumbers.
impact





This	 technology	may	assist	 remote	communities	 to	become	
more	food	secure	during	the	Alaska	summer	and	fall.
field crops & field management
the effect of forage variety on haylage quality 




to	 produce	 good	 quality	 hay	 in	 southcentral	 Alaska.	 The	







the	 summer.	Haylage	 is	baled	using	 two	different	 colors	of	
plastic	 wrap	 with	 or	 without	 preservative.	 Self-recording	
thermistors	are	inserted	into	bales.	At	the	end	of	a	six-month	
storage	 period,	 samples	 are	 collected	 for	 fiber	 analysis	 and	









as	 bales	 were	 opened	 at	 the	 end	 of	 the	 six-month	 storage	
period.	Fiber	analysis	was	conducted	on	these	samples.	Also,	
two	 fields	 at	 the	 Matanuska	 Experiment	 Farm	 containing	
different	 types	 of	 grass	 were	 harvested	 twice	 during	 the	
summer.	Samples	of	this	forage	will	be	collected	at	the	end	of	
the	six-month	storage	period.	Imagery	is	now	being	processed	
to	 produce	 vegetative	 indices	 for	 predicting	 forage	 biomass	
and	estimation	models	are	being	developed.	
impact
Haylage	 can	 supply	 a	 high-quality	 feed	 that	will	 foster	








Sunflowers	 are	of	 local	 interest	 as	 cut	flowers.	Recently	









Although	 all	 the	 included	 cultivars	 are	 indicated	 to	









Recent	 introductions	 offer	 opportunities	 to	 produce	
sunflowers	under	extreme	northern	day	lengths.	During	most	
years,	the	Alaska	summer	season	is	sufficiently	long	and	warm	









This	 project	 has	 two	 main	 thrusts.	 First	 is	 the	
determination	 of	 which	 existing	 potato	 varieties	 are	 worth	
further	 examination.	 New	 and	 heirloom	 potato	 varieties	
are	 acquired	 from	 various	 tissue	 culture	 repositories.	They	
are	 examined	 at	 the	 Alaska	Division	 of	 Agriculture’s	 Plant	
Material	Center	(PMC)	to	ensure	they	are	not	contaminated	
with	 diseases.	 Once	 released	 from	 the	 PMC,	 the	 varieties	





variety,	 the	material	will	be	 included	 in	 replicated	 trials	 for	
further	evaluation.	






Alaska	 production	 conditions.	Unlike	 production	 potatoes,	






accessions	 will	 be	 planted	 in	 the	 following	 growing	 season	
for	 another	 round	 of	 selections	 based	 on	 larger	 samples.	
Jan Hanscom bagging potatoes at one of the Georgeson Botanical Garden’s experimental plots.
—photo by NaNcy tarNai
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potential	 under	 southcentral	 Alaska	 irrigated	 production	
conditions.	The	varieties	Red	Lasoda	and	Sangre	II	were	the	




test	 held	with	 approximately	 seventy	 five	 participants.	The	
varieties	 Bintje,	 Peanut,	 and	 Stampede	 Russet	 consistently	
received	strong,	positive	flavor	ratings.	
Approximately	 3,000	 new	 potato	 accessions	 with	
potential	 for	 the	Alaska	novelty	market	 (tubers	with	 strong	
flesh	colors	and/or	uniquely	colored	skin)	were	grown	under	
non-irrigated	 conditions	 during	 the	 2007	 growing	 season.	
Tubers	from	the	most	promising	3	percent	of	material	were	








came	 to	 a	 “Potato	Day”	 event	 in	which	we	 showcased	180	
varieties	and	their	yield	and	grading	results.	The	individuals	
who	control	most	of	the	potatoes	available	to	Alaska	consumers	
had	 the	 opportunity	 to	 examine	 the	many	 potato	 varieties	
available	and	discuss	production	aspects	with	growers.









We	seek	to	determine	the	potential	of	 lupinaster clover 
(Trifolium lupinaster)	 as	 a	 forage	 crop	 in	 Alaska’s	 Tanana 
Valley.
Jeffrey Smeenk at the Matanuska Experiment Farm discussing novelty potatoes with members of the NRM 290 class summer 2008. 












At	 Delta	 Junction,	 lupinaster	 died	 out	 during	 the	
winter	after	seeding	in	each	year	it	was	tested.	Therefore,	we	










alternative	perennial	 forage	crop	 for	 farmers	 in	parts	of	 the	
Interior.




Tall	 fireweed	 (Chamerion angustifolium,	 Epilobium 
angustifolium),	an	 indigenous	herbaceous	perennial	plant	 in	
Alaska,	 often	grows	 in	 thick	 stands	 and	 is	 known	 to	be	 an	














fireweed	 plots	 for	 survival	 following	 intensive	 harvesting	
the	previous	year	and	begin	studies	on	harvest	management	






introduced	 forage	 crop	 species.	These	 crops	 do	 not	 always	
do	 well	 under	 subarctic	 conditions	 and	 some	 of	 them	 are	
considered	 potential	 invasive	 weeds.	 If	 fireweed	 proves	 to	
be	a	feasible	forage	crop,	it	will	provide	Alaska	farmers	with	
an	option	 to	produce	 a	new	crop	which	 is	well	 adapted	 to	
subarctic	growing	conditions,	and	will	not	become	an	exotic	
invasive	weed.
Barley yield response to fishmeal application in 
two interior Alaska soils
M. Zhang, S.D. Sparrow;	P.J.	Bechtel,	A.	Pantoja	(ARS)
purpose
Annually,	there	are	over	one	million	metric	tons	of	fish	



















gen,	 and	phosphorus	 concentration	 in	plant	 tissue	 and	 soil	
samples	were	determined.
progress
biomass production at current year of fish byproduct 
application
2006 results
For	 the	 Fairbanks	 site,	 there	 were	 slight	 differences	
between	 nutrient	 treatments	 and	 the	 control	 at	 the	 July	
sampling.	Apparently,	nitrogen	application	in	the	form	of	fish	
byproducts	 increased	barley	biomass	production,	 indicating	
benefit	 from	the	fish	byproducts.	For	 the	August	 sampling,	
there	 was	 no	 statistical	 difference	 among	 the	 treatments.	
However,	 barley	 biomass	 apparently	 increased	 in	 response	
to	 increase	 of	 nitrogen	 application.	 The	 biomass	 from	




samples,	 fish	meal	 and	fish	bone	meal	 at	 150	kg	nitrogen/
ha	were	 similar	 to	 urea	 at	 100	 kg	 nitrogen/ha	 for	 biomass	
production.	But	for	the	same	rate	of	nitrogen	application,	the	
biomass	 from	fish	meal	and	fish	bone	meal	was	 lower	 than	
that	 of	 urea.	 For	 fish	 hydrolysate,	 biomass	 from	 the	 three	
nitrogen	application	rates	was	lower	than	the	urea	treatment.
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2007 results
At	the	Fairbanks	site,	due	to	shortage	of	fish	hydrolysate,	











similar	 to	 the	urea	 treatment	 in	biomass	production	 at	100	
and	150	kg	nitrogen/ha.	In	general,	fish	hydrolysate	generated	
a	 lower	 biomass	 than	 the	 urea	 treatment.	 For	 the	 samples	
taken	in	August,	biomass	yield	from	fish	meal	and	fish	bone	
meal	applied	at	100	kg	nitrogen/ha	was	similar	to	urea	applied	
at	 the	 same	 rate.	 Biomass	 from	 fish	 hydrolysate	 treatment	
was	 lower	 at	 all	 application	 rates	 than	 the	 urea	 treatments,	
but	higher	than	the	control,	indicating	the	beneficial	impact	
of	nitrogen	 from	the	hydrolysate.	 It	would	be	 interesting	 to	
know	why	fish	hydrolysate	had	less	impact	on	crop	growth	in	
comparison	with	fish	meal	and	fish	bone	meal.












conclusions for current year and residual effect
Through	 the	 two-year	 experiments,	 fish	meal	 and	 fish	




fish	hydrolysate	 generated	 less	biomass	 as	 compared	 to	fish	









Partial	 results	 were	 presented	 at	 the	 Sustainable	
Agricultural	 Conference	 in	 Fairbanks	 and	 received	 a	 good	
response	 from	 producers.	 Fish	meals	 are	 common	 nutrient	
sources	used	by	organic	growers	 in	Alaska,	yet	 the	nutrient	




Selection, variety testing, and evaluation of 
cultural practices for alternative agronomic 
crops for Alaska
Robert	M.	Van	Veldhuizen,	Mingchu Zhang, Stephen D. 
Sparrow
purpose
This	 ongoing	 research	 provides	 a	 yearly	 update	 of	
information	 on	 new	 and	 better	 adapted	 agronomic	 crop	
varieties	 (small	 grains	 and	 oilseeds)	 and	 their	 response	 to	
dryland	farming	conditions	and	harvest	methods	at	Fairbanks,	





















characteristics	 of	 the	 crops:	 heading	 and	 maturity	 dates	








better,	 and	 percent	 hulless	 seed	 characteristics	 (the	 percent	
of	 crop	 after	harvest	 that	 show	kernels	without	hulls)	were	
greater	than	90	percent	for	all	selections	at	all	three	locations,	
thus	maintaining	hulless	variety	status.	Cooperative	research	
on	 the	 milling	 and	 baking	 characteristics	 with	 the	 Alaska	
Cooperative	 Extension	 Service	will	 assist	 in	making	 a	 final	






Polish	 canola	 were	 lower	 than	 the	 standard	 variety	 at	 the	
Fairbanks	location	and	higher	at	the	Delta Junction location. 
Mustard	 and	 camelina	 yields	 were	 comparable	 to	 canola	
yields.	However,	 they	 are	 later	maturing,	which	 resulted	 in	
green,	unripe,	and	high-moisture	seed	at	harvest.	The	dwarf,	




Three	 harvest	 methods	 were	 tested	 in	 an	 attempt	 to	
increase	 canola	 seed	uniformity	 at	 harvest	with	 an	 increase	
in	 yields	 and	 a	 decrease	 in	 high	moisture,	 green	 seed.	The	
three	methods	 included	 direct	 combining,	 spraying	 with	 a	
glyphosphate	 herbicide	 (Roundup)	 to	 kill	 everything	 two	












phosphorus	 rates	 and	 application	 methods	 for	 barley	
fertilization.	Testing	of	hybrid	 canola	 varieties	 and	 research	
into	 canola	 harvesting	 methods	 and	 new	 oilseed	 varieties	
continues.
plant pest & disease control
Quantification of the effectiveness of 
blackberry leaf rust (Phragmidium violaceum) 































This	 study	 will	 help	 land	 managers	 determine	 if	
blackberry	 leaf	 rust	 can	 be	 an	 effective	 biological	 control	
agent	for	Himalayan	blackberries	in	Oregon.	This	may	lead	
to	 a	 cost-effective	 and	 efficient	method	 for	 control	 of	 this	
noxious	weed.





The	 primary	 mission	 of	 the	 Arctic	 Plant	 Germplasm	
Introduction	and	Research	Project	(APGIR)	is	the	acquisition,	
propagation,	storage,	and	distribution	of	plant	germplasm	for	
agricultural	 and	 nonagricultural	 plant	 species	 from	 arctic,	
subarctic,	and	alpine	regions	of	the	world.	APGIR	serves	as	
a	grow-out	site	for	seed	and	clonal	samples	for	certain	cool-
season	 accessions	 from	 other	 plant	 germplasm	 repositories	
within	the	National	Plant	Germplasm	System.
The mission includes research on certain diseases and 
physiological	features	of	germplasm	of	arctic,	subarctic,	and	
alpine	 crop	 and	 noncrop	 species.	 Plant	 diseases	 in	 Alaska,	
both	 indigenous	and	 introduced,	are	not	well	documented.	
Comprehensive	 plant	 disease	 surveys	 in	 agricultural	 and	
nonagricultural	 plant	 species	 are	 few,	 especially	 for	 plant	
viruses,	 although	 viral	 and	 other	 contagious	 diseases	 can	




approach, progress, and impact
virus isolated from mertensia paniculata 
The native plant Mertensia paniculata,	 abundantly	
growing	 near	 crops,	 in	 home	 landscapes,	 and	 in	 natural	
woodlands	 in	 Alaska,	 was	 determined	 to	 be	 infected	 by	 a	
new	plant	virus.	Based	on	biological	properties	and	genomic	
sequence,	 the	 isolated	 virus	 was	 determined	 to	 be	 a	 new	
species	 in	 the	 family	 Tymoviridae,	 and	 tentatively	 named	
Mertensia	latent	virus.	Experimental	plant	host	range	assays	
indicated virus transmission to several ornamental plant 
species.	This	 is	 the	 first	 incidence	 of	 a	 virus	 detected	 from	
31





molecular analysis of rhubarb completed 
Rhubarb	molecular	analysis	was	completed	and	published.	
Genetic	 relationships	 are	 established	 among	 cultivars	 in	





international collaboration on hairgrass 
More	than	200	arctic	Deschampsia	herbarium	specimens	




standardized	 and	 a	 similarity	matrice	 generated.	Clustering	
was	 performed	 using	 the	 unweighted	 pairgroup	 method	
(UPGMA)	and	principal	coordinates	analysis	(PCO).	DNA	
was	 extracted	 from	 herbarium	 specimens	 and	 two	 regions	
amplified,	 chloroplast	 trnK-rps16	 and	 nuclear	 ITS.	 These	
regions	were	cloned	and	sequenced	and	will	be	analyzed	with	
the	morphological	data.





In	 recent	 years,	 the	 potential	 of	 agricultural	 expansion	
in	 the	 circumpolar	 region	 has	 received	 renewed	 attention.	
However,	knowledge	of	best	pest	management	practices	 for	
agricultural	 and	 natural	 areas	 in	 arctic/subarctic	 regions	 is	
not	 well	 developed.	There	 is	 a	 need	 for	 increased	 research	
to	 improve	management	 and	 to	 understand	 the	 biology	 of	
invasive	plants,	diseases,	and	insect	pests	in	arctic	regions.	
approach, progress, and results
factors influencing plant diversity in conservation 
reserve program lands in interior alaska
In	Alaska,	highly	erosive	fields	that	were	enrolled	in	the	
Conservation	Reserve	 Program	 (CRP)	 over	 seventeen	 years	
ago	in	interior	Alaska	are	becoming	increasingly	difficult	to	
manage	to	be	compliant	with	regulations	concerning	woody	
vegetation	 management.	 In	 a	 field	 study	 that	 measured	
plant	diversity	in	twenty	separate	fields,	we	determined	that	
plant	diversity	and	most	diversity	indices	increased	with	the	













the distribution of invasive sweetclovers in alaska
Sweetclovers	(Melilotus alba and M. officinalis) occurred 
at	721	 and	205	 sites,	 respectively.	The	northward	 limit	 for	





reached the Tanana	 River,	 a	 tributary	 of	 the	 Yukon	 River.	
Populations	on	floodplains	were	most	 extensive	on	braided	
sections.	On	 the	Nenana	River,	 soil	 characteristics	 did	 not	
differ	 between	 where	 M. alba	 was	 growing	 versus	 similar	
areas	 where	 it	 had	 not	 yet	 reached.	The	 pH	 of	 river	 soils	
(7.9–8.3)	was	higher	than	highway	soils	(7.3).	Upland	taiga	
plant	 communities	 grow	 on	 acid	 soils	 which	 may	 protect	
them	from	invasion	by	Melilotus,	which	prefer	alkaline	soils;	
however,	 early	 succession	 communities	 on	 river	 floodplains	
are	susceptible	because	soils	are	alkaline.	
new sweetclover dna markers
Melilotus alba	 (white	 sweetclover)	 is	 invading	 the	
subarctic	 regions	 of	 western	 Greenland,	 the	 Yukon,	 the	
Northwest	Territories	 in	 Canada,	 and	 Alaska’s	 glacial	 river	
floodplains.	At	 lower	 latitudes,	 both	M. alba and Melilotus 
officinalis	 (yellow	 sweetclover)	 have	 invaded	 the	floodplains	




compare	 patterns	 of	 genetic	 diversity	 between	 populations.	
This	will	allow	determination	of	how	these	species	are	spread	
and	differentiated.	














Horticultural factors that influence aphid 
transmission of potato viruses






Several important potato	 viruses	 are	 spread	 by	 aphids.	We	




Horticultural	 aspects	 of	 potato	 management	 strategies	
that	may	influence	aphid	populations	were	evaluated.	These	
treatments	 included	 using	 varieties	 with	 differing	 canopy	
size,	 different	 forms	 of	 irrigation,	 and	 intercropping	 with	
cover	 crops	 species	 that	 have	been	 reported	 to	 affect	 aphid	
populations in other crops. 
progress
Crop	canopy	volume	(canopy	height	and	canopy	width)	
of	 the	variety	Green	Mountain	was	consistently	 larger	 than	
the	crop	canopy	volume	of	Russet	Norkotah,	as	were	yields.	
Marketable	yields	 (US#1	grade)	of	Russet	Norkotah	grown	
using	 drip	 tape	 were	 118	 percent	 of	 the	 yields	 of	 Russet	
Norkotah	grown	using	conventional	sprinkler	irrigation.	The	
yields	 of	 potatoes	 grown	with	 strips	 of	 canola (a suspected 
aphid	inhibitor)	between	the	rows	and	potatoes	grown	with	









Unripe seedhead of foxtail barley.
—photo by aNdré Karwath, wiKiMedia; attributioN/Share aliKe 2.5 creative coMMoNS copyright
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Foxtail barley (Hordeum jubatum) control with 
propoxycarbazone-sodium and fluazifop-p-




Alaska	native	grass	 seed	 industry.	 Its	 control	 is	 essential	 for	
improving	seed	production	and	stand	longevity	so	producers	
can	meet	 statewide	 seed	demands	 for	 revegetation	projects.	
We	sought	to	determine	suitable	chemical	controls	of	foxtail	
barley	for	three	different	native	grass	species:	Nortran	tufted	
hairgrass	(Dechampsia caespitosa), Gruening	alpine	bluegrass 
(Poa alpina), and Wainwright	 slender	 wheatgrass	 (Elymus 





of	 propoxycarbazone	 and	 fluazifop.	 Final	 field	 experiments	
were	conducted	at	 the	Fairbanks	Experiment	Farm	and	the	




The	 plants	 were	 subjected	 to	 five	 different	 herbicide	
concentrations:	1X,	1/2X,	1/4X,	1/8X	and	0X,	 the	highest	
being	 the	 recommended	 field	 use	 rate	 from	 the	 label,	 to	 a	
control,	which	received	no	herbicide.
progress










Native	 grass	 seed	 is	 an	 important	 commodity	 for	 the	
continued	 ecological	 health	 of	 Alaska.	 Without	 suitable	
supplies	of	native	grass	seed	available,	revegetation	specialists	
will	 be	 forced	 to	 use	 non-native	 plants	 in	 reclamation	
projects.	The	 use	 of	 non-native	 plants	 can	 be	 a	 source	 of	
invasive	species.	A	stronger	native	seed	production	industry	













and	 soil	 fertility;	permafrost	 soil	 characteristics,	 limitations,	
and	potential	uses;	soil	management,	 land	reclamation,	and	
remediation	 of	 contaminated	 soils;	 soil	 responses	 to	 and	




carbon flux and transformation across the 















Lagoon	north	 of	Barrow	 to	 the	 coastal	 bluff	 east	 of	Barter	
Island.
At	each	site,	the	physiographic	characteristics	(including	
landform,	 microtopography,	 GPS	 position,	 coastal	 bluff	
elevation,	 and	 vegetation	 community)	 were	 evaluated	 and	
recorded.	 Site	 characteristics,	 permafrost,	 ice	 content,	 and	
soil	morphology	were	 studied	 and	 recorded.	 In	 addition	 to	
sediments,	samples	were	taken	on	the	beach	and	in	shallow	
waters.	Wave-monitoring	 cameras	 were	 installed	 at	 one	 of	
the	 additional	 intensive	 sampling	 sites.	A	 total	of	289	 soils	
and	permafrost	 samples	were	 taken	 for	 soil	 characterization	
analysis.	 Laboratory	 analysis	 underway	 includes	 carbon	


















bluff	 and	 an	 average	 of	 six	 feet	 of	 coastline)	 is	 causing	 the	
release	of	more	than	400,000	metric	tons	of	organic	carbon	
into the Arctic	Ocean	 and	more	 than	 500	 tons	 of	 carbon	
dioxide	 and	 six	 tons	 of	 methane	 gas	 into	 the	 atmosphere.
Annual	 loss	of	 land	 to	 the	Arctic	Ocean	 is	 estimated	 to	be	
1,000	acres.














interior	 Alaska.	 Soil	 pits	 will	 be	 excavated	 at	 each	 selected	
site	and	morphological	properties	studied.	Soil	samples	will	
be	collected	according	to	the	Soil Survey Manual and shipped 
to the USDA-NRCS	 National	 Soil	 Survey	 Laboratory	 in	
Lincoln,	Nebraska,	for	full	characterization.	At	each	site,	soil	
Abandoned radar station on Barter Island, near the village of Kaktovik. The arctic coasts of Alaska are experiencing significant erosion 
due to climate change, annually releasing more than 400,000 metric tons of organic carbon into the Arctic Ocean and more than 500 
tons of carbon dioxide and six tons of methane gas into the atmosphere. 
—photo by gary MichaelSoN
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core	 samples	 with	 known	 volume	 will	 be	 taken	 for	 bulk	
density	 and	 ice	 volume	 or	 water	 content	 determination.	
In	cryoturbated	 soils	where	 the	 soil	horizons	are	warped	or	
broken,	the	pedon	carbon	storage	will	be	calculated	according	
to	 percentages	 of	 each	 horizon	 in	 the	 profile.	 Soils	 at	 each	



















An	 MS	 graduate	 student	 has	 completed	 all	 the	 soil	
analyses	and	turned	in	results.	 In	the	past	 two	years	all	 soil	
sampling	associated	with	the	Permanent	Sampling	Plots	was	
in	cooperation	with	the	USDA	National	Soil	Survey	Center	




boreal	 forest	 compared	 to	 the	 arctic	 tundra.	 In	 addition	 to	
surface	accumulation,	arctic	tundra	soils	accumulate	carbon	
through	 cryoturbation	 and,	 thus,	 store	 carbon	deep	within	
the	profile.	In	the	upland	boreal	forest,	the	main	mechanism	





The	 Alaska	 Regional	 Office	 of	 USGS	 is	 interested	 in	
the	 soils	 data,	 especially	 in	 terms	 of	 east-west	 and	 north-
south	transects.	This	office	collaborated	in	a	 joint	sampling	
effort	during	 the	2007	field	 season	and	used	 the	data	 for	a	
preliminary	estimate	of	the	soil	carbon	status	in	Alaska.	The	
USGS	is	also	interested	in	using	our	past	sampling	sites	for	
their	 reference	 sites	 for	 microelement	 assessment.	 Based	









Carbon	 cycle	 science	 has	 become	 an	 important	 issue	
in	 research	 and	 land	 management	 because	 increasing	
atmospheric	 carbon	 dioxide	 concentrations	 are	 believed	





dissolved	 pathways	while	 a	 small	 but	 persistent	 quantity	 is	
sequestered	 in	 long-term	 soil	 storage.	Neither	 this	 quantity	
nor	its	response	to	a	warming	climate	is	known	because	the	
mechanisms	governing	carbon	balance	are	poorly	understood.	
This	 project	 seeks	 to	 gain	 insight	 into	 these	 areas	 of	 large	
uncertainty	in	the	Alaska	coastal	temperate	rainforest.
approach
We	have	 established	 a	 suite	 of	 replicated,	 nested	 study	
sites	within	major	ecosystem	types	across	major	portions	of	
the	Tongass,	 and	have	 initiated	measurements	of	 the	major	
fluxes	of	carbon	in	terrestrial	and	aquatic	ecosystems.	These	
measurements	are	being	integrated	to	reduce	the	uncertainty	
in	 quantifying	 carbon	 sequestration	 estimates	 in	 coastal	
temperate	rainforest	ecosystems.	
progress
We	 have	 measured	 and	 modeled	 soil respiration rates 
coupled	with	dissolved	organic	 carbon	flux	 from	 replicated	
catchments.	 Soil	 respiration	 is	 primarily	 influenced	 by	 soil	






This	 research	 coupled	 with	 adaptive	 management	




Impacts of experimentally induced drought on 
soil respiration in interior Alaska
David Valentine
purpose
This	 study	 examines	 the	 impact	 of	 experimentally	
induced	 summer	drought	on	 the	major	process	 responsible	
for	 releasing	 carbon	 from	 ecosystems:	 soil	 respiration.	This	







Soil	 respiration	collars	were	established	 in	July	2006	 in	
three	 replicate	 summer	 drought	 and	 control	 sites	 in	 both	
upland	 and	 floodplain	 landscape	 positions.	 Soil	 respiration	
rates	were	monitored	at	biweekly	intervals	during	subsequent	






sites	 in	 both	 upland	 and	 floodplain	 landscape	 positions.	
However,	 it	 is	 not	 clear	 yet	 to	 what	 extent	 differences	 in	
autotrophic	 (Ra,	 root	 respiration)	 and	 heterotrophic	 (Rh,	
mostly	microbial	 respiration)	 respiration	contributed	 to	 the	
overall	 difference	 in	 respiration.	This	 will	 be	 addressed	 in	
subsequent	growing	seasons.
impact
Based	 on	 these	 results,	 we	 cannot	 yet	 conclude	 that	
drought	has	slowed	soil	carbon	losses	via	respiration,	as	it	is	
possible	 that	much	or	all	of	 the	measured	difference	 in	soil 





reduced	 soil	 carbon	 losses	 may	 in	 part	 ameliorate	 slowed	
aboveground	productivity.
Sensitivity of boreal forest carbon dynamics 
to long-term throughfall exclusion in interior 
Alaska 
Sarah	Runck,	David Valentine, John Yarie
purpose
Our	 study	 assesses	 the	 effect	 of	 long-term	 simulated	
summer	 drought	 on	 key	 components	 of	 mid-successional	
boreal	 forest	 carbon	 balance.	 We	 examined	 aboveground	
tree	 growth,	 root	 biomass	 distribution,	 and	 carbon	 storage	
in	 surface	 soils.	 We	 hypothesized	 that	 simulated	 drought	
has	 reduced	 aboveground	 stand-level	 tree	 growth,	 driven	
root	 biomass	 downward	 in	 the	 soil	 profile,	 and	 slowed	
decomposition	in	surface	soils.
approach/methods
This	 study	 took	 place	 in	 three	 replicate	 drought	 and	
control	 sites	 in	 upland	 and	 floodplain	 landscape	 positions.	
We	monitored	soil	moisture	using	time	domain	reflectometry	
probes	installed	at	four	depths	in	the	soil	profile.	To	determine	
simulated	 drought’s	 effect	 on	 aboveground	 tree	 growth,	 we	
compared	 aboveground	 standing	 biomass	 of	 trees	 (stand-




(SOC)	 content.	 Soil	 cores	 were	 analyzed	 by	 the	 following	















Second-year	mass	 loss	 of	 BTDs	 was	 generally	 greater	 than	
the	first	year,	likely	a	result	of	a	lag	in	microbial	colonization	
common	to	decomposing	woody	detritus.	Nevertheless,	the	




of	 actual	decomposition	patterns.	We	also	 found	 simulated	
drought	 to	 have	 no	 impact	 on	 litterfall	 (the	 amount	 of	
foliage,	branches,	etc.	falling	to	the	ground	every	year	from	
vegetation);	 combining	 these	 two	 results,	we	 conclude	 that	
drought	 is	 increasing	 carbon	 storage	 in	 surface	 soil.	 We	
developed	a	simple	model	showing	that	this	is	quantitatively	





will	 affect	 carbon	 storage	of	mid-successional	boreal	 forests	
differently	 across	 the	 landscape.	 In	 uplands,	 soil	 moisture	
deficits	will	likely	affect	both	vegetation	(reduced	aboveground	
tree	growth	and	increased	root	biomass	with	depth)	and	soils	
(increased	 quantity	 of	 carbon	 stored	 near	 the	 soil	 surface).	
In	floodplains,	 soil	moisture	deficits	will	have	 far	 less	effect	
on	vegetation	(unchanged	aboveground	tree	growth	or	root	









We	 sought	 to	 characterize	 soils	 associated	with	 pattern	




bioclimatic	 subzones	 from	 the	 Canadian	 High	 Arctic	 to	
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arctic	Alaska	 as	 a	 part	 of	 the	National	 Science	 Foundation	
Biocomplexity	in	the	Environment	project.
progress
We	 found	 the	 influence	 of	 nonsorted	 circles	 on	 soil	
formation	appears	to	increase	from	north	(Subzone	A)	to	south	
(Subzone	E)	based	on	soil	morphology.	On	close	examination	
of	 soils	 in	 subzones	 D	 and	 E,	 nonsorted	 circles	 are	 more	










it	 appears	 as	 discrete	 chunks	 or	 bodies	 of	 organic	material	
of	 different	 degrees	 of	 decomposition	 mixed	 in	 a	 reduced	
mineral	matrix.	The	 organic	 chunks	 taken	 from	 the	 lower	
active	and	the	upper	permafrost	are	of	different	C14	ages	with	
maximum	of	9,000	YBP.	This	 suggests	 that	 surface	organic	








Soil	 characterization	data	provide	 the	baseline	 soil	data	
to	the	vegetation	study	group	and	also	to	the	modelers.	The	




means	 that	 the	 contribution	 of	 carbon	 from	 the	 Arctic	 in	
current	global	 terrestrial	carbon	budget	estimates	should	be	
increased.	 Results	 from	 the	 soil	 morphological	 study	 and	





fertility & soil properties
Evaluation of southcentral Alaska 
manufactured topsoils




sand,	peat,	 and	native	 topsoil.	The	manufactured	 topsoil	 is	
usually	screened	and	blended	before	delivery	to	the	buyer.	We	
sought	 to	 characterize	manufactured	 topsoils	 so	 buyers	 can	
make	informed	decisions	about	fertilizing	it.
approach
Product	 samples	 were	 collected	 from	 vendors	 in	 the	





content	 of	 the	 blends,	 the	manufactured	 topsoils	were	 very	





soils	 had	 high	water-holding	 capacities	 indicating	 that	 they	
would	retain	adequate	moisture	for	plant	needs.	An	evaluation	
of	 the	soil	aggregates	 indicated	that	while	 the	manufactured	
soils	 did	not	have	many	 aggregates,	 those	 that	were	present	
were	 quite	 stable.	The	 water-stable	 aggregates	 will	 assist	 in	


















land use changes and soil properties





(CRP),	 some	 of	 the	 agricultural	 land	 was	 then	 removed	
from	production	in	the	late	1980s.	The	soils	in	the	area	were	
developed	from	loess	overlaid	on	stream	outwash	materials.	
The soil has less than 10 percent clay,	 and	was	 low	 in	 soil	
organic	matter	content	before	clearing.	Because	of	 land	use	








Three	 replicated	 soil	 samples	 from	 forest,	 CRP,	 and	
agricultural	land	were	taken	in	fall	2005	in	the	Delta Junction 
area.	 The	 forest	 sites	 were	 primarily	 black	 spruce	 (Picea 
mariana),	 birch	 (Betula papyrifera),	 and	 poplar	 (Populus 
tremuloides).	The	CRP	land	consisted	of	grasses	and	shrubs.	











Soil	 pH	 and	 electrical	 conductivity	 were	 not	 different	
among	the	three	land	uses,	but	soil	bulk	density	was	higher	in	
FL	as	compared	to	CRP	and	AL.	Wet	aggregate	stability	was	
higher	with	 soils	 from	CRP	than	 the	ones	 from	AL.	Again	
the	dry	aggregate	stability	was	high	in	CRP,	but	low	in	FL.	
Soil	total	nitrogen,	total	phosphorus,	and	extractable	mineral	
nutrients	 (phosphorus,	 sodium,	 calcium,	 magnesium,	 zinc	
P,	K,	Ca,	Mg,	Zn)	were	higher	in	AL	than	FL.	In	contrast,	
extractable	iron	and	manganese	were	higher	in	FL	than	AL.	
Organic	 residues	 on	 the	 soil	 surface	 and	 semidecomposed	
organic	matter	in	mineral	soils	were	higher	in	FL	than	CRP	





Land	 use	 alters	 soil	 properties.	 Accumulation	 of	 soil	
organic	matter	in	forest	soil	was	largely	due	to	undecomposed	
and	 semidecomposed	 organic	 residues.	 After	 many	 years	
not	 in	 production,	 CRP	 land	 still	 has	 significantly	 higher	




log decomposition in interior Alaska
J. Yarie
purpose




to	 document	 the	 decomposition	 dynamics	 of	 logs	 within	
interior	Alaska.
approach
Fifteen	 4-meter	 logs	 are	 placed	 on	 the	 forest	 floor	 in	
six	 replicate	 stands	 for	 each	 major	 upland	 and	 floodplain	
vegetation	 type.	 Sample	 locations	 were	 also	 established	 in	
upland	 and	 floodplain	 white	 and	 black	 spruce	 ecosystems	
recently	burned.	Individual	logs	will	be	sampled	to	monitor	
changes	 in	 log	 carbon,	 nutrient,	 cellulose,	 and	 lignin	








collected	 samples.	Additional	 sites	 that	 represent	floodplain	
black	spruce	sites	and	burned	white	and	black	spruce	sites	in	
both	upland	and	floodplain	locations	have	been	established.	
The initial results indicate that alder	 displays	 the	 highest	










Phosphorus distribution in the soil profile under 
a 23-year no-tillage and straw management 
study in subarctic Alaska





rate	 on	 soil	 properties	 and	 barley	 (Hordeum vulgare	 L.)	
grain	 yield.	 For	 more	 than	 twenty	 years,	 phosphorus	 was	
applied	 as	 mono	 ammonium	 phosphate	 fertilizer	 at	 a	 rate	
of	 21	 kg	 elemental	 phosphorus	 ha-1.	After	more	 than	 two	
decades	 receiving	 this	 application,	 the	 phosphorus	 status	
in	 soil	was	unknown.	Phosphorus	 stratification	 in	no-tilled	
soil	 is	 reported	 in	other	 states	 in	 the	US.	Accumulation	of	



















phosphorus	 concentration	 throughout	 the	 sampling	 depth.	
Similar	 results	 were	 reported	 in	 the	 literature.	 Apparently,	





The	 research	 results	 provide	 information	 on	 soil	
phosphorus	distribution	status	after	long	time	P	application	
under	 different	 tillage	 conditions.	 This	 information	 can	
be	used	 to	guide	P	applications	 in	arable	 land	 in	 the	Delta 
Junction	area.	Phosphorus	accumulation	in	no-tilled	surface	
soil	can	lead	to	a	reduction	of	phosphorus	fertilizer	application,	
which	 eventually	 can	 reduce	 phosphorus	 runoff	 potentials	
from	arable	land.
Characterizing active soil organic matter pools 
contributing to soil nitrogen availability in 







was	 conducted	 at	 the	 Fairbanks	 Experiment	 Farm	 in	May	
2004.	There	 were	 three	 fertilizer	 treatments:	 1)	 Check	 (0-
30-30);	2)	Low	nitrogen	(50-30-30);	and	3)	High	nitrogen	
(150-30-30),	 and	 two	 cutting	 frequencies:	 one	 cutting	 per	
year	and	two	cuttings	per	year.	In	spring	2006,	15N	enriched	






Soil	 samples	 from	 15N	 enriched	 plots	 were	 incubated	













model	 simulation	 in	 comparison	with	 the	most	 often	 used	
least-square	methods.	Heteroscedasticity	 is	 also	 tested	with	
the	data	set,	and	appropriate	weighing	methods	used.







The	 project	 is	 providing	 tools	 to	 access	 potential	
nitrogen	mineralization	 in	 soils.	This	 will	 help	 to	 improve	
nutrient	 management	 in	 Alaska’s	 arable	 land.	 The	 results	
from	evaluation	of	statistical	methods	will	provide	alternative	
approaches	 that	 can	 be	 used	 for	 unbiased	 estimation	 of	
mineralizable	carbon	and	nitrogen	in	soil.	
Bromegrass, Bromus	inermis.













change;	 biodiversity	 and	wildland	 crop	 opportunities,	 con-





climate research & global change
collaborative research: Impacts of climatic 
change on the boreal forest fire regimes of 
Alaska: Lessons from the past and prospects 
for the future
Philip	Higuera,	Feng	Sheng	Hu	(Univ.	of	Illinois);	Mark	
Olson,	T. Scott Rupp 
purpose and approach 




patterns	 and	 mechanisms	 of	 climate-fire-vegetation	
interactions	from	the	recent	geological	past	through	the	near	
future.	The	researchers	monitor	charcoal	processes	(dispersal,	
transport,	 and	 deposition)	 of	 contemporary	 and	 recent	
burns	 to	 parameterize	 a	 newly	 developed	 numerical	model	
of	 charcoal-fire	 relationships	 (CharSiM),	 a	 tool	 that	 greatly	
enhances	the	rigor	of	fire	history	reconstruction.	The	resulting	
knowledge	 will	 be	 applied	 to	 interpret	 fire	 histories	 of	 the	
past	 6,000	 years	 (focusing	 on	 the	neoglacial	 transition	 and	
oscillations	associated	with	the	Little	Ice	Age)	from	sediment	
charcoal	 data	 collected	with	 statistical	 criteria	 in	 two	 study	
areas	 that	 are	 characterized	 by	 contrasting	 fire	 regimes	 and	
recent	climate	anomalies.	These	fire	records	will	be	compared	
with	 climatic	 and	 vegetational	 reconstructions	 using	 state-
of-the-art	 paleoecological	 and	 geochemical	 techniques.	 An	
iterative	 paleodata-modeling	 approach	 will	 be	 applied	 to	







This	 is	year	 two	of	a	 four-year	paleo-modeling	project.	
We	 have	 been	 primarily	 focused	 on	 modeling	 fire-climate	
relationships	 and	 the	 influence	 of	 vegetation,	 including	













This	 project	 continues	 to	 examine	 the	 influence	 of	





I	 compiled	 long-term	 records	 of	 daily,	 seasonal,	 and	
yearly	 temperature	 and	 precipitation,	 with	 the	 help	 of	 the	
Alaska	 Climate	 Research	 Center.	 Alaska	 climate	 databases	
were	 compared	 to	 significant	 events	 affecting	 forests,	 land	
management,	and	agriculture	in	Alaska.	A	temperature-based	
prediction	 of	 white	 spruce	 tree	 growth	 that	 was	 developed	





white	 spruce	 growth	 from	 1997	 to	 2007.	 Mean	 monthly	
temperatures	over	 the	period	May	through	August	 in	2004	
were	 the	 highest	 in	 the	 104-year	 Fairbanks	 record	 and,	 as	
predicted,	white	spruce	growth	in	the	following	year	was	the	
lowest	in	the	200-year	life	span	of	the	trees.	In	recent	years	
in	 interior	Alaska	 if	 the	mean	of	monthly	 temperatures	has	
not	been	at	a	record	high	level,	other	ecologically	significant	
measures	 of	 warmth	 (not	 restricted	 to	 mean	 summer	
temperature)	have	been	among	the	highest.	During	summer	
2007	an	index	combining	five	different	measures	of	summer	
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death	 of	 white	 spruce	 on	 similar,	 commercially	 productive	
sites.	Different	 temperature	 factors	 best	 predict	 the	 growth	








although	 the	cycle	 is	 late	 to	begin.	New	warm	temperature	
records	 in	 the	 Interior	 are	most	 likely	 to	occur	 at	 the	 solar	
cycle	peak,	 and	 in	coastal	Alaska	during	 the	next	 strong	El	
Niño.	







This	 study	 was	 a	 synthesis	 of	 important	 climate	 changes	
affecting	boreal	forests,	and	was	presented	as	a	chapter	in	the	
Oxford Companion to Global Change,	among	other	venues.	
approach 
The	results	of	recent	scientific	studies	and	management	
surveys	 were	 examined	 and	 compared	 for	 trends	 and	
interrelationships.	 Aspects	 of	 climatology,	 tree	 physiology,	





Growing	 seasons	 have	 become	 longer,	 wildland	 fire	




habitat	 suitability	 for	migratory	wildlife	 such	 as	waterfowl,	
shorebirds,	and	songbirds	has	been	reduced.	Human	cultures	
adapted	to	the	predictable	availability	of	subsistence	resources	
to	 harvest	 have	 been	 disrupted,	 and	 human	 structures	 and	
developments	 face	 additional	 costs	 and	 risks	 as	 a	 result	 of	
climate	change.
impact/implications
The	 compounding	 and	 interacting	 aspects	 of	 climate	
changes	 in	 the	 boreal	 region	 are	 an	 important	 part	 of	
understanding	current	conditions	created	by	climate	warming	
and	 especially	 future	 management	 challenges	 and	 options.	
This	synthesis	chapter	is	intended	as	a	reference	for	students,	
teachers,	 researchers,	 and	 other	 professionals	 seeking	 to	
understand	this	aspect	of	global	change	in	a	reference	volume	
addressing	global	change	topics	comprehensively.	
Resilience and Adaptation Program / IGERt
Gary Kofinas; Terry	Chapin,	David	McGuire	(IAB);	





The	 Resilience	 and	 Adaptation	 Program	 (RAP)	 is	 a	
UAF	 graduate	 program	 that	 trains	 scholars,	 policy	makers,	
community	 leaders,	 and	 managers	 to	 address	 issues	 of	
sustainability	in	an	integrated	fashion.	RAP	prepares	students	
to	 address	 a	 major	 challenge	 facing	 humanity:	 to	 sustain	




As	 directed	 by	NSF,	 IGERT	programs	 are	 intended	 to	
change	 the	 culture	 of	 graduate	 education	 by	 encouraging	
interdisciplinary	 research	 by	 PhD	 students.	 This	 goal	 is	
motivated	by	the	belief	that	questions	at	the	intersection	of	
two	 or	more	 disciplines	 are	 the	most	 critical	 to	 the	 future	
of	our	 society.	The	 IGERT	at	UAF	meets	 this	objective	by	
focusing	 on	 issues	 of	 sustainability	 through	 the	 study	 of	
social-ecological	systems	and	their	resilience	and	adaptation.	
approach
RAP	 is	 open	 to	 master’s-	 and	 PhD-level	 students	
of	 participating	 departments,	 including	 SNRAS.	 PhD	
students	 are	 supported	with	 an	 IGERT	Fellowship	 for	 two	
years.	 All	 students	 integrate	 social	 and	 natural	 science	 as	 a	
part	 of	 their	 dissertation	 research	 and	 take	 the	 RAP	 core	
classes—Regional	 Sustainability,	 Adaptive	 Management	 &	
Integrated	 Assessment,	 and	 the	 Resilience	 Seminar.	 These	








In	 2007–2008	more	 than	 fifty	 graduate	 students	 were	
enrolled	in	RAP,	with	thirty	seven	at	the	PhD	level.	SNRAS	
has	assumed	a	lead	role	in	RAP	through	faculty	participation	
and	 the	 involvement	 of	 interdisciplinary	 PhD	 and	 natural	
resource	management	graduate	students.	Examples	of	current	

















five	 PhD	 students	 from	 twenty-seven	 other	 IGERTs	 with	
a sustainability	 theme	 from	 across	 the	 country.	The	 event	
demonstrated	RAP’s	 leadership	 among	 these	 programs	 and	
the	common	interest,	benefits,	and	special	challenges	facing	
students	seeking	to	do	integrated	research.	
Monitoring seasons through global learning 
communities













from	 other	 parts	 of	 the	 United	 States	 and	 the	 world,	 are	
being	provided	professional	development	(PD)	workshops	to	
engage	 their	 students	 in	 studying	 seasons	 and	 investigating	
their	 biomes	 using	 the	 “Earth	 as	 a	 system”	 approach.	 By	
monitoring	the	seasons,	students	will	learn	how	interactions	
within	 the	Earth	 system	affect	 their	 local	 environment	 and	
how	 their	 local	 environment	 in	 turn	 affects	 regional	 and	
global	 environments.	 During	 the	 PD	 institutes,	 teachers	




in	 inquiry-	 and	 project-based	 learning.	 New	 protocols	 are	
being	developed	and/or	adapted	as	needed	 to	help	 teachers	
and	 students	 monitor	 seasons	 (interannual	 variability)	 in	
their	 biomes.	Teachers	 and	 students	will	 also	 be	 connected	
to	scientists	from	the	International	Arctic	Research	Center	at	
UAF,	the	NASA	Landsat	Data	Continuity	and	Terra	Satellite	
missions,	 and	 we	 hope	 to	 include	 other	 such	 programs	 in	
other countries.
progress
Ice	 phenology,	 freeze-up	 and	 break-up,	 and	 frost	
tube	 protocols	 have	 been	 developed.	 Three	 international	
professional	 development	 workshops	 for	 K-12	 teachers,	
GLOBE	 Partner	 Coordinators,	 and	 teacher	 trainers	 were	
held in Fairbanks,	 Alaska	 (representing	 thirteen	 countries),	
in George,	South	Africa	 (twenty	African	 countries),	 and	 in	
Federovskoe,	 Russia.	 One-	 to	 three-hour	 PD	 workshops	
were	 also	 provided	 at	 the	 annual	meetings	 of	 the	National	
Science	Teachers	Association,	 the	Mathematics	 and	Science	
Teachers	of	Alaska,	and	the	GLOBE	program;	at	the	Alaska	




Several	 presentations	 as	 well	 as	 eight	 publications	
have	 resulted	 thus	 far	 from	 this	 project.	 As	 a	 result	 of	 the	
professional	 development	 workshops,	 teachers	 are	 teaching	
their	 students	 about	 IPY	 and	 scientific	 measurements	 in	
Earth	 system	 science/environmental	 studies.	 Hence	 plant	
phenology	 investigations	 are	 being	 conducted	 by	 students	
in	Fairbanks,	Kodiak,	Nome,	Shageluk,	Wasilla,	and	White	
Mountain	in	Alaska;	in	Illinois,	Minnesota,	and	Washington,	
DC;	 and	 in	 Argentina,	 Croatia,	 Czech	 Republic,	 Estonia,	








Quantifying the effects of fuels reduction 
treatments on fire behavior and post-fire 
vegetation dynamics
T. Scott Rupp; Bret	Butler,	Roger	Ottmar,	(USFS);	Robert	
Schmoll	(Alaska	Division	of	Forestry);	Kato	Howard,	Randi 
Jandt	(BLM	Alaska	Fire	Service);	Skip	Theisen	(BLM)
purpose and approach 
Concerns	 about	 wildland	 fuel	 levels	 and	 a	 growing	
wildland-urban	 interface	 have	 pushed	 wildland	 fire	 risk	
mitigation	 strategies	 to	 the	 forefront	 of	 fire	 management	
activities.	 Mechanical	 (e.g.,	 shearblading)	 and	 manual	
(e.g.,	 thinnings)	 fuel	 treatments	 have	 become	 the	 preferred	
strategy	of	many	fire	managers	 and	agencies.	However,	 few	
observations	exist	that	document	the	actual	effect	of	different	
fuel	 treatments	 on	 fire	 behavior.	 Alaska’s	 federal	 and	 state	
fire	 management	 agencies	 have	 identified	 this	 data	 gap	 as	
their	most	important	fire	science	research	need	and	priority.	
To	 address	 this	 need,	 our	 project	 will	 quantify	 the	 effects	
of	 different	mechanical	 and	manual	 fuel	 treatments	 on	fire	
behavior	and	transfer	that	information	to	the	federal	and	state	
fire	 management	 community	 through	 a	 series	 of	 technical	
reports	and	peer-reviewed	journal	articles.
progress 
Our	 study	 site	 at	 the	 Nenana	 Ridge	 Ruffed	 Grouse	
Project	 Area	 located	 thirty	 miles	 southwest	 of	 Fairbanks,	
Alaska,	represents	an	ideal	 location	because	of	its	proximity	
to	Fairbanks,	existing	road	network,	and	large	area	(600	acres)	
of	 homogenous	 black	 spruce	 fuels.	 In	 spring	 and	 summer	
2006	 two	 experimental	 burn	 units	 (approximately	 200	
acres	 each)	were	 laid	 out.	Within	 each	 burn	unit	 four	 fuel	
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fuels	 throughout	 the	 treatments	 and	 surrounding	 control	
vegetation	 matrix.	 Following	 treatments	 we	 re-inventoried	
the	understory	and	overstory	trees	and	tree	crowns,	organic	
layer,	and	dead-down	woody	surface	fuels.	Due	to	a	wet	2007	
fire	 season	 we	 were	 unable	 to	 complete	 the	 experimental	
burns.	 In	 the	 2008	 fire	 season,	 provided	 favorable	weather	
conditions	and	available	fire	operations	resources,	we	plan	to	
burn	 each	 unit	 separately,	 documenting	 fire	 behavior	 from	
the	time	of	ignition	until	steady	state	behavior	ceases,	using	
a	 combination	 of	 cameras,	 video,	 direct	 observations,	 and	
thermal	 dataloggers.	 Consumption	 plots	 will	 be	 located	 in	
both	treatment	units	(thinnings	and	shearbladings)	and	the	
control	 vegetation.	 Post-fire	 vegetation	 recovery,	 following	
initial	post-fire	vegetation	measurements,	will	be	documented	






required	 by	 fire	 behavior	 models	 (FARSITE,	 BEHAVE,	





Post-fire studies supporting computer-assisted 
management of fire and fuels during a regime 
of changing climate in the Alaska boreal forest
T. Scott Rupp, Daniel Mann,	Mark	Olson;	Karen	Murphy	
(USFWS)




in	 a	 region	 that	 is	 now	 experiencing	 significant	 climate	
changes.	Also,	 the	fire	ecology	of	Alaska	 is	 relatively	poorly	
understood,	 and	 these	 data	 gaps	 hinder	 effective	 fuel	 and	
fire	management	 there.	To	meet	 these	 challenges,	 we	 have	
developed	 the	computer	model	Boreal	ALFRESCO	for	use	
as	 a	 multidisciplinary	 planning	 tool	 and	 as	 an	 operational	
tool	for	assessing	fuels	and	fire	hazards.	Boreal	ALFRESCO	














required	 for	 federally	 mandated	 Fire	 Regime	 Condition	
Classes	 (FRCC)	 mapping.	 These	 combined	 capabilities	
will	 enable	 Boreal	 ALFRESCO	 to	 simulate	 the	 impacts	 of	
climate	change	on	FRCC—a	novel	ability	that	has	important	
ramifications	for	long-term	forest	management.










sedimentation	 problem	 areas,	 and	 long-term	 applications	
such	as	predicting	future	moose	browse	and	low-flammability	
hardwood	stands.	Several	remotely	sensed	indices	have	been	












indices	 and	 fire	 severity	 was	 tested	 using	 a	 field-based	
composite	burn	index	(CBI).	There	was	a	strong	correlation	
between	the	field-based	and	the	remotely	sensed	fire	severity	
estimates	 within	 a	 range	 of	 low	 to	 moderate	 fire	 severity	
(CBI	0.0	to	2.0),	but	there	was	no	correlation	at	higher	fire	
severities.







This research demonstrated that the spectral response 





fire	 perimeter,	 or	mapping	 low	 to	moderate	 severity	 stands	
susceptible	 to	 beetle	 infestations.	 However,	 the	 remotely	
sensed	indices	are	not	reliable	for	mapping	high	and	extremely	
high	severity	sites	that	may	have	exposed	mineral	soil.
forest health & growth
Evapotranspiration from boreal forest 
landscapes
John D. Fox, Jr.
purpose
My	goal	is	to	assess	which	of	several	methods	for	estimating	
potential evapotranspiration and actual evapotranspiration 
are	most	suitable	for	management	purposes	in	Alaska’s	boreal	
regions.	Evapotranspiration	is	the	component	of	the	landscape’s	
water	 budget	 that	 is	 very	 sensitive	 to	 changes	 in	 vegetative	
cover	 and	 land	use,	 including	 timber	harvest,	wildfire,	 and	
climate	 change.	Since	 annual	precipitation	and	annual	 lake	
evaporation	are	thought	nearly	equal	in	magnitude	in	Alaska’s	
boreal	 forest,	 small	 changes	 in	 evaporation	 or	 precipitation	
can	 affect	 the	 net	water	 gain	 or	 loss	 in	 a	water	 body.	This	
warrants	 a	 better	 understanding	 of	 the	 evaporative	 process	
and	 a	more	 reliable	method	of	 calculating	 it	under	 specific	
conditions.	This	project	will	help	develop	that	capability.
approach
I	 am	 reviewing	 methods	 used	 and	 values	 obtained	
for	 potential	 evapotranspiration	 (PET)	 and	 actual	
evapotranspiration	 reported	 for	 Alaska	 in	 the	 literature.	
For	 simple	 to	 complex	 PET	methods,	 I	 am	 assessing	 their	
sensitivity	 to	 the	methods	 for	 estimating	net	 radiation	 and	








global	 solar	 irradiance,	 and	 top-of-the-atmosphere	 solar	








An	 evaporation	 pan	 was	 installed	 and	 equipped	 with	
a	 recording	 device	 that	 allows	 unattended	 readings	 of	 pan	
evaporation	 every	 fifteen	 minutes.	 Readings	 from	 one	 full	
season	have	now	been	obtained	which	show	evaporative	loss	
rates	 less	 than,	 but	 consistent	 with,	 the	 measured	 rate	 of	
lake	level	decline	during	non-rain	periods.	This	supports	the	











Progress	 in	 2007	 helped	 one	 undergraduate	 student	
with	a	senior	thesis	project.	Further	analysis	of	pan	data	and	
calculation	 methods	 will	 enable	 better	 estimates	 of	 energy	
inputs	 to	 ecosystems	 and	 landscapes,	 and	 in	 turn,	 better	
estimates	of	evaporative	losses.	
Monitoring forest development and health
Glenn Juday,	Steve	Winslow
purpose 




Trees	 in	 all	 stands	 have	 been	 mapped	 and	 measured	
for	 diameter,	 height,	 and	 condition	 at	 various	 intervals.	 A	








pictures,	 and	 8	 sites.	The	 photos	were	 digitized	 from	film,	
color	 corrected,	 and	 labeled	 and	 organized.	High-precision	
GPS	 coordinates	 were	 collected	 at	 the	 plots.	 The	 photos	
demonstrate	the	general	aging	and	senescence	of	older	aspen	
trees	and	the	heavy	 impact	of	 the	attacks	of	 the	defoliating	
aspen	leaf	miner	insect.	Burned	and	intact	birch	stands	both	








was	 detected	 in	 the	 long-term	 forest	 reference	 and	 photo	
monitoring	 plots.	 Forest	 health	 in	 the	 BCEF	 hectare	 plots	
appears	to	be	representative	of	much	of	central	Alaska.	Most	




variation	 in	 snow	 conditions,	 and	 accelerated	 fire	 regimes.	
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This	 study	 is	 providing	 on-the-ground	documentation	 and	
measurements	to	detect	and	quantify	some	of	these	changes.	
Effects of diversity of tree species and size on 











components:	 survivor	 growth,	 recruitment,	 and	 mortality.	
The	 analysis	 used	 inventory	 data	 from	 permanent	 plots	 in	
the Douglas	 fir/western	 hemlock	 forest	 type	 in	 Oregon	
and Washington,	 and	 in	 the	 mixed-conifer	 forest	 type	 in	
California.	The	methods	consisted	of	generalized	least	square	




study	 there	 was	 a	 strong	 positive	 relationship	 between	 net	
basal	 area	 growth	 and	 tree-species	diversity.	This	 effect	was	
associated	with	higher	recruitment	 in	stands	of	higher	tree-
species	 diversity.	Neither	mortality	nor	 growth	of	 survivors	
was	related	to	tree-species	diversity.	The	relationship	between	
growth	 and	 tree-size	 diversity	 was	 less	 clear.	 For	 Douglas	
fir/western	 hemlock,	 net	 basal	 area	 growth	 was	 negatively	




mortality	 was	 higher	 in	 plots	 of	 higher	 tree-size	 diversity.	
A	 paper	 on	 our	 study	 was	 published	 in	Forest Ecology and 
Management.
impact
This	 study	 helps	 to	 improve	 our	 understanding	 of	 the	










ninth-longest	 in	 the	US),	 riparian	 forests	have	been	 valued	
for	centuries	and	frequently	exploited	as	driftwood,	but	never	
industrially	harvested.	The	only	major	study	of	the	Kuskokwim	
riparian	 forest	 was	 a	 1967	 forest	 inventory.	 Recently	 rural	
Kuskokwim	communities	have	begun	to	look	to	forests	as	a	
potential	alternative	fuel	source.	Past	timber	feasibility	studies	
indicated	 a	 potential	 for	 sustained	 yield	 harvest	 of	 white	







collected	 and	 correlation	 analyses	 performed	 between	 tree-




and 77 black	 spruce	 (five	 stands)	 growing	 along	 a	370	km	
stretch	 of	 the	Kuskokwim	River	were	 collected	 in	 2002	 or	
2007.	Tree	ages	ranged	from	56	to	321	years.	The	average	rate	
Moose browse exclosure at Cooper Landing on the Kenai 
Peninsula. A US Forest Service employee is showing members 
of the NRM 290 class the difference in vegetation between an 
area left open to moose and one closed to these shrub-browsing 
ungulates.






an	 east-west	 gradient	 of	 changing	 response	 to	 temperature	
and	 precipitation	 in	 both	 species.	 Inland	 Kuskokwim	 tree	









the Kuskokwim	River	 is	 in	 the	 upriver	 or	 inland	 locations	
where	 recent	 growth	 trends	 (and	 prospects	 in	 a	 further	
warming	 climate)	 are	 the	 most	 negative.	 However,	 the	
potential	of	other	tree	species	was	not	examined	in	this	study.	
Total	wood	 availability	 could	 remain	 at	 levels	 high	 enough	
to	support	both	community	biomass-energy	generators	and	
individual	 home	 heating	 even	 if	 white	 spruce	 may	 not	 be	
the	main	contributor	of	fuel	wood.	Given	this	uncertainty,	it	
would	be	advantageous	for	communities	that	plan	to	adopt	
biomass	 energy	 generation	 to	 install	 generators	 which	 can	
accommodate	wood	from	a	variety	of	tree	species.	Coastward	
locations	may	be	able	to	plan	on	higher	rates	of	tree	growth	
than	 the	 historical	 average,	 because	 temperatures	 in	 recent	
decades	 have	 been	 closer	 to	 the	 optimum	 for	 growth	 than	
during	much	of	the	past	two	centuries	in	those	locations.






floodplain	 of	 the	Yukon	 and	 lower	Tanana	 rivers.	The	first	
phase	involved	collection	and	preliminary	analysis	of	trees	in	
the Yukon	Flats	and	middle	Tanana	River	near	Fairbanks.	All	
sampled	 stands	are	contributors	 to	 the	 supply	of	driftwood	
that reaches the treeless Yukon-Kuskokwim	Delta,	the	Bering	
Sea	shore,	and	the	coast	of	the	Arctic	Ocean.	
approach 












was	 found	 to	 be	 well-predicted	 by	 a	 set	 of	monthly	mean	
temperatures	across	three	years.	Warm	years	were	consistently	





The	 samples	 from	both	phase	one	and	phase	 two	have	




However,	 the	 early	 samples	 were	 limited	 in	 number,	 and	
measurement	techniques	were	much	more	time	consuming,	














the	 Normalized	 Vegetation	 Index	 (NDVI),	 available	 as	 a	
MODIS	(Moderate	Resolution	Imaging	Spectroradiometer)	
land	 product.	 The	 MODIS	 EVI	 and	 NDVI	 are	 available	
globally	 every	 sixteen	 days	 from	 2000	 to	 present,	 and	 can	
be	used	as	a	surrogate	 for	vegetation	productivity.	The	EVI	






The	MODIS	 EVI	 and	 NDVI	 sixteen-day	 values	 were	












elevation	 zones,	 and	 at	 the	peak	of	 the	 growing	 season	 the	
mean	EVI	from	the	highest	elevation	zone	was	slightly	higher	
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The	 Enhanced	 Vegetation	 Index	 may	 perform	 better	
than	NDVI	in	other	areas	of	the	globe	such	as	deserts,	where	




Effects of moisture limitation on tree growth 




Due	 to	 potential	 changes	 in	 summer	 precipitation	
dynamics	 as	 a	 result	 of	 climate	 change,	 a	 set	 of	 drought	
experiments	 was	 established	 in	 hardwood	 ecosystems	 in	
both	 upland	 and	 floodplain	 locations	 in	 interior	 Alaska.	
The	 overall	 objective	 of	 this	 study	 was	 to	 determine	 the	
influence	of	summer	rainfall	on	the	growth	of	trees	in	both	
upland	and	floodplain	locations	in	interior	Alaska.	The	initial	
hypotheses	 were:	 (1)	 forest	 growth	 in	 upland	 birch/aspen 
(Betula neoalaskana	Sarg./Populus tremuloides	Michx.)	stands	
is	 strongly	 controlled	 by	 summer	 rainfall,	 and	 (2)	 forest	
growth	 in	 floodplain	 balsam	 poplar/white	 spruce	 (Populus 
balsamifera	 L./Picea glauca	 (Moench)	Voss)	 ecosystems	will	
show	no	relationship	to	summer	rainfall	due	to	the	influence	
of	 ground	 water,	 linked	 to	 river	 flow	 dynamics,	 on	 soil	
moisture	recharge.
approach
PVC	greenhouse	panels	were	used	 to	construct	 a	 cover	
under	 the	 overstory	 canopy	 in	 each	 replicated	 upland	 and	
floodplain	drought	site.	The	covers	were	designed	to	prevent	
summer	 rainfall	 from	 entering	 the	 soil	 and	 recharging	 soil	
water	 during	 the	 growing	 season.	The	 covers,	 designed	 to	
drain	rainfall	off	the	plots,	were	placed	on	wooden	framing.	
On	 the	 floodplain	 sites	 the	 high	 end	 of	 the	 cover	 was	 at	
approximately	 two	 meters	 and	 the	 low	 end	 at	 one	 meter	
above	the	ground.	On	the	upland	sites	the	covers	were	parallel	




assembled	 in	 late	May	of	each	year	and	 taken	down	before	
the	 first	 snowfall	 in	 early	 September.	Based	 on	 the	 average	
precipitation	 characteristics	 during	 the	 study	 period,	 the	
summer	rainfall	 exclusion	reduced	 the	annual	 inputs	by	46	
percent,	with	a	range	from	22.7	to	72.1	percent.
progress
Summer	 rainfall	 exclusion	 from	 the	 upland	 sites	













even	 though	 the	 groundwater	 table	was	within	 the	 rooting	
zone	and	the	soils	were	supplied	with	a	spring	recharge	from	
snowmelt.	 A	 number	 of	 factors	 are	 probably	 causing	 this	
strong	 relationship.	These	 include	 rooting	distribution,	 soil	
texture,	 and	 the	 electrical	 conductivity	of	 the	 groundwater,	
which	is	sufficiently	high	to	limit	moisture	uptake.
Relationship of tree growth to environmental 




Fertilization	 and	 thinning	 studies	 were	 developed	 in	
birch,	 aspen,	 and	 white	 spruce	 forest	 types	 representing	
young,	middle,	 and	 old	 age	 classes	 in	 interior	 Alaska.	The	
studies	 were	 started	 in	 the	 late	 1960s.	 Both	 climatic	 and	
tree	growth	monitoring	has	continued	through	2007.	These	





and	 the	 effects	 of	 fertilization	 and	 thinning	 on	 a	 number	
of	age	classes	of	 the	common	forest	 types	 found	 in	 interior	
Alaska.
progress
The	 comparative	 analysis	 of	 this	 dataset	 indicates	
that	 nutrient	 limitations	may	 only	 occur	 during	 the	 yearly	
spring	growth	period,	after	which	moisture	availability	is	the	
primary	control	of	 tree	growth	on	warm	sites.	Temperature	
dynamics,	 both	 air	 and	 soil,	 set	 seasonal	 bounds	 on	 the	
nutrient/moisture	 dynamics.	 Both	 air	 and	 soil	 temperature	
limitations	 are	 the	 primary	 control	 of	 growth	 dynamics	 in	
the	 colder	 topographic	 locations	 in	 interior	 Alaska.	 These	
locations	 are	 usually	 dominated	by	 black	 spruce	 vegetation	




The	 long-term	 perspective	 indicates	 that	 changes	 in	
the	 annual	 and	 seasonal	 precipitation	 dynamics	 as	 a	 result	




magnitude	 of	 these	 changes	will	 be	 tied	 to	 growing	 season	
temperature	 dynamics,	 vegetation	 type	 present	 on	 the	 site,	
and	age	structure	of	the	vegetation.
policy & planning








Scientific	 information	 is	 synthesized	 for	 assessment	 of	
ESA	 issues	 including	designation	of	 subspecies	and	distinct	
population	 segments	 (DPS)	 for	 ESA	 listing,	 assessment	 of	






state	 legislators,	 and	 natural	 resource	 industries	 on	 several	
Alaska	ESA	issues,	including	polar bears,	beluga	whales,	Steller 




criteria	were	published	in	2007,	one	in	Nature and the other 
in Animal Conservation.
impact
This	work	 allows	policymakers	 and	managers	 to	better	
understand	the	science	being	used	in	ESA	issues.	
pests & invasive species
Spruce budworm is now at outbreak levels in 
Alaska because of climate warming
Glenn Juday,	Richard	Skeeter	Werner,	James	Kruse
purpose 
This	 study	 is	 designed	 to	 examine	 why	 the	 spruce 
budworm	has	appeared	at	outbreak	levels	 in	interior	Alaska	
irregularly	 since	 the	 late	 1980s.	The	 study	 is	 a	 cooperative	




The	 study	 reviewed	 (a)	 scientific	 literature	 on	 the	





in	 interior	 Alaska	 as	mapped	 by	 the	 annual	 Forest	Health	
Survey.	
progress/result 
The	 spruce	 budworm	 completes	 its	 life	 cycle	 within	 a	
twelve-month	period,	but	 spread	across	 two	different	years.	
Warm	 August	 temperatures	 allow	 the	 rapid	 completion	 of	
development	 of	 budworms	 from	 eggs	 to	 the	 second	 larval	










Spruce	 budworm	 is	 responsible	 for	 40	 percent	 of	 all	






central	Alaska	have	 also	 experienced	outbreaks,	 including	 a	
locally	severe	outbreak	at	Fairbanks	in	2006/2007.
range management
Estimating lichen biomass, current population, 
and recommended stocking density of reindeer 
(Rangifer t. tarandus) on St. George Island, 
Alaska
Michelle	St.	Martin,	Greg Finstad, Norm Harris,	Christine	
Hunter,	Kris	Hundertmark
purpose
Declining	 lichen	biomass	 on	 St.	George	 Island	has	 led	
to	 concerns	 of	 overgrazing	 by	 reindeer	 and	 the	 effect	 on	
sustainable	 range	 management.	 Lichen	 is	 considered	 the	
primary	winter	 forage	 for	 reindeer,	 but	 is	 easily	 overgrazed	
and	slow	to	recover	if	reindeer	stocking	densities	are	too	high	







population	 in	 spring	 2007	 via	 visual	 observation	 aided	 by	
a	 spotting	 scope	 and	binoculars.	Transects	were	 laid	within	
the Natural	 Resources	 Conservation	 Service’s	 ecological	
classification	 sites	 to	 sample	 lichen.	 Sample	 frames	 were	
randomly	 placed	 along	 these	 transects	 and	 a	 point	 frame	
method	was	used	to	estimate	lichen	biomass.
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progress















Black spruce growth and fire history






in	 interior	Alaska.	This	 series	was	 reconstructed	using	 tree-
ring	techniques	in	a	previous	study	as	warm	years.	
approach/method 
Our	 reconstruction	 of	 nineteenth-century	 summer	
temperatures	in	central	Alaska	indicate	warm	intervals	from	
1834	 to	 1851	 and	 1862	 to	 1879,	 with	 particularly	 warm	
summers	 in	 1836,	 1849,	 and	 1867.	 We	 compared	 the	
dates	 of	 fire-originated	 black	 spruce	 with	 our	 temperature	











with	 dates	 of	 origin	 from	 the	 1880s	 and	1890s,	 consistent	





impact	 of	 warmer	 temperatures	 in	 the	 future.	 In	 addition	
to	 fire-caused	 tree	 regeneration,	 year-to-year	 variability	 in	
radial	 growth	of	black	 spruce	 is	negatively	 related	 to	warm	
season	 temperatures	 on	many	 sites	 in	 central	 Alaska.	 As	 a	
result,	an	increase	in	the	number	of	hot	summers	would	not	
only	 increase	 the	 probability	 of	 burning	 (as	 long	 as	 fuel	 is	
available),	 it	would	also	decrease	regrowth	of	 this	evergreen	
conifer	on	 such	 sites,	possibly	 reducing	 the	 ability	of	black	
spruce	to	compete	for	dominance	in	future	stands.	





2007	 growing	 season	 are	 from	 the	 nineteenth	 year	 of	 data	
collection	 in	 the	 study	and	the	 twenty-fifth	growing	season	
since	the	fire.	This	 is	 the	 longest	and	most	detailed	 look	 in	
boreal	 Alaska	 at	 the	 amount,	 survival,	 and	 performance	 of	










In	 2007,	 1,533	 white	 spruce	 trees	 covering	 0.75	 ha	
were	measured	and	entered	into	the	long-term	database;	the	




38	 percent	 were	 taller	 than	 137	 cm,	 or	 breast	 height	 (the	
conventional	 measurement	 point	 for	 diameter).	 The	 great	
majority	(72	percent)	of	trees	were	positioned	under	the	shade	










the	 logs	 are	 lodged	 on	 support	 points,	 and	 seedling	 white	
















Revegetation of a gravel-extraction operation
Norman Harris,	Beth	Hall,	Dot	Helm
purpose
While	 many	 studies	 have	 dealt	 with	 revegetation	 of	
mining	operations,	little	work	has	been	done	on	revegetation	




and	ground-based	plot	 frame	photography	 is	being	used	 to	
study	revegetation	of	a	gravel-extraction	site	on	the	Matanuska	
Experiment	Farm.	The	photography	will	be	used	to	document	








seeded	 or	 hydro-seeded.	 At	 the	 end	 of	 the	 first	 growing	
season,	chickweed	covered	35	to	45	percent	of	reseeded	areas.	
Seeded grasses	began	to	dominate	the	sites	during	the	third	





revegetation	 strategies	 and	 cost-effective	 methods	 to	
monitor	 the	 progress	 of	 remediation	 efforts.	 The	 use	 of	
digital	photography	 is	a	 rapid	and	effective	method	 for	 the	
monitoring	of	revegetation	efforts.
NRM 290 class being introduced to B.O.B., the bicameral observation blimp used in creating time series aerial photography, tracking 
invasive species, movements of herds of range animals such as cattle, and revegetation progress.
—photo by Matthew helt
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Natural Resources Use & Allocation
resource manaGemenT in	Alaska	 is	constrained	by	needs	 to	fulfill	 public	 expectations,	 follow	 processes	 that	 are	 le-
gally	required,	and	meet	the	substantive	requirements	of	state	
and	 federal	 laws	and	policies.	To	be	 implemented	properly,	
resource	 management	 programs	 must	 be	 solidly	 based	 on	
reliable	 information	 that	 can	 successfully	meet	 legal	 review	
and	 gain	public	 acceptance.	The	 costs	 of	 harvesting	Alaska	
resources	can	be	high,	and	most	Alaska	products	face	strong	
competition	in	global	markets.	To	remain	competitive,	Alaska	
resources	must	 be	 sustainably	 and	 efficiently	 harvested,	 ex-





Sound	 natural	 resource	 economics	 requires	 developing	
and	 sharing	 information	 to	 establish	more	 effective	market	
mechanisms,	identifying	new	resource	use	and	development	
opportunities,	and	developing	non-market	valuation	systems.	
Research	 in	natural	 resources	 at	SNRAS	and	AFES	 focuses	
on	integrated	studies	of	economic,	managerial,	and	ecological	
aspects	of	natural	resource	use	and	allocation:	multiresource	
planning	 and	 the	 process	 of	 determining	 public	 resource	







Bio-oil composition of Alaska woody species
J. Andres Soria
purpose
The	 project	 is	 designed	 to	 investigate	 the	 yield	 and	
composition	 of	 Alaska	 woody	 biomass	 under	 supercritical	
fluid	 liquefaction	 for	 production	 of	 biofuels	 and	 chemical	
feedstocks.
approach
Kiln-dried	 material	 was	 provided	 by	 the	 Ketchikan	






Three different bio-oil extracts, from birch, alder, and Sitka spruce, created using supercritical fluid liquefaction of woody biomass.




The	 study	 has	 yielded	 promising	 results	 for	 all	 species	
studied,	 with	 an	 average	 liquid	 fraction	 production	 of	 90	
percent	 (weight	 basis).	 The	 number	 of	 chemical	 species	
collected	in	the	bio-oil	averaged	170	compounds	with	boiling	





The	utility	of	wood	waste,	 small-diameter	 timber,	 yard	
and	municipal	waste,	 and	other	underutilized	 resources	 for	
production	 of	 fuels	 and	 chemicals	 is	 of	 great	 importance	
for	 Alaska.	 The	 production	 of	 a	 liquid	 substrate	 that	 can	
enter	 traditional	 manufacturing	 and	 processing	 activities	
using	 the	 petroleum	 infrastructure	will	 greatly	 enhance	 the	
transition	toward	a	renewable	energy	future.	This	work	is	the	
initial	 step	 toward	analyzing	Alaska	biomass	 for	biorefinery	
applications.
Bio-energy crops for Alaska
Stephen D. Sparrow, Mingchu Zhang,	darleen	t.	masiak,	
Robert	Van	Veldhuizen
purpose
The	 high	 cost	 of	 petroleum-based	 fuels	 in	 Alaska	 and	
the	 need	 for	 communities	 to	 become	 more	 self-sufficient	
in	energy	has	resulted	in	an	increasing	interest	in	renewable	
energy	 sources,	 including	 producing	 crops	 for	 bio-energy.	





(Salix)	 and	 two	 species	 of	 poplar	 (balsam	 poplar,	 Populus 
balsamifera,	 and	 quaking	 aspen,	P. tremuloides)	 from	 either	
stem	cuttings	or	 transplants	 in	2006.	We	established	 single	
row	 plots	 of	 thin-leaf	 alder (Alnus tenuifolia) in 2007 and 
seeded	 small	 plots	 of	 seven	 native,	 perennial	 grass	 species.	
Yield	data	were	collected	in	2007	for	four	willow	species	(felt-
leaf	willow,	Salix alaxensis; little-tree	willow,	S. arbusculoides; 













the	grass	plots.	We	 intend	 to	establish	 larger	plots	of	 select	
native	woody	species	and	native	and	non-native	grasses	and	
forbs	for	more	detailed	evaluation	in	2008.	These	plots	will	
be	used	 to	determine	persistence	 and	yield	potential	 under	
various	management	regimes,	 including	various	fertilization	
and harvest practices. 
impact
This	 research	 will	 ultimately	 allow	 land	 managers	 to	
determine	 which	 plant	 species	 can	 be	 used	 as	 bio-energy	
crops	 in	 Alaska,	 and	 to	 provide	 recommendations	 on	 best	
management	practices	for	these	crops.
education & outreach











in	 conventional	 field-based	 techniques	 used	 by	 agencies	
to	 inventory	 and	 monitor	 high-latitude	 plant	 and	 animal	
populations.	 Students	will	 also	 be	 trained	 in	 the	 ecological	
concepts	 of	 sustained	 yield	 and	 the	 manipulations	 and	
management	of	animal	populations	in	northern	ecosystems.
Tarry extract from a potential Alaska bio-energy crop.
—photo by J. aNdreS Soria
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Completion	of	 the	 requirements	 for	 this	certificate	will	











The	public	 and	policy	makers	 are	dealing	with	climate 
change	 events,	 predictions,	 and	 possibilities,	 and	 want	
and	need	 to	have	 the	 latest	 information	 to	make	 informed	
decisions.	The	presentation	of	results	of	scientific	and	technical	
investigations	 to	 these	 audiences	 requires	 additional	 effort	
beyond	 the	 scientific	 and	 technical	 literature.	The	 purpose	





the	Committee	 on	 Science	 and	Technology,	 and	 the	 Select	
Committee	on	Energy	Independence	and	Global	Warming.	
My	 testimony	 was	 based	 on	 results	 about	 climate	 change	
effects	 on	 boreal	 forests,	 and	 a	 review	 of	 other	 results	 on	
sea	 ice,	permafrost,	and	forests.	Seminars	were	presented	to	
several	 different	 audiences	 made	 up	 of	 resource	 managers	
(three),	 state	 and	 county	 legislators	 (two),	 national	 policy	
makers	 (one),	 Alaska	 professional	 foresters	 (one),	 religious	
leaders	(one),	and	elementary	school	classes	(two),	across	the	




broadcast,	 a	 Korean	TV	 science	 program	 filmed,	 and	 two	
international	newspaper	interviews	were	published.
impact
Audience	 feedback	 provides	 valuable	 guidance	 for	








International Polar year Pole-to-pole 





Our	 main	 objectives	 were	 1)	 to	 launch	 the	 fourth	
International	 Polar	 Year	 (IPY)	 for	 students	 in	 Alaska	 and	
Argentina	 and	 other	 countries,	 2)	 to	 provide	 students	
opportunities	to	share	with	other	students	the	changes	they	




We	 used	 videoconferencing	 technology	 to	 connect	
students	 and	 their	 teachers	 in	 Alaska,	 Ushuaia,	 Terra	 del	








and	 Biomes	 project	 launched	 the	 IPY	 with	 a	 pole-to-pole	
videoconference	 on	 March	 5.	 Participants	 (students	 and	
teachers)	 came	 from	 a	 sixth-grade	 class	 from	 Pearl	 Creek	
Elementary,	 fifth	 through	 twelfth-grade	 students	 from	




from	 Colegio	 Nacional	 de	 Ushuaia	 (Ushuaia,	 Argentina).	
Participating	scientists	were	from	SNRAS,	the	International	
Arctic	 Research	 Center	 and	 other	 research	 institutes	 at	
UAF,	 the	 Global	 Learning	 and	 Observations	 to	 Benefit	
the	 Environment	 (GLOBE)	 program	 office,	 the	 National	
Snow	and	Ice	Data	Center	in	Boulder,	Colorado,	the	Arctic	








and	Web	Forum.	The	 students	were	 enthusiastic	 about	 the	









converting Alaska fish byproducts into value-






and	 existing	 secondary	 products	 and	 developing	 new	 and	
higher-valued	ingredients	for	use	in	animal	(agriculture	and	
aquatic)	 feeds.	Greater	 utilization	 of	 this	material	 will	 also	
reduce	waste	disposal	problems.	
approach, progress, and impact
purification of commercial salmon oils
The	quality	and	value	of	salmon	oil	can	be	increased	by	
removing	protein,	moisture,	and	other	impurities	commonly	
found	 in	 unpurified	 oil;	 however	 low-cost	 simplified	
procedures	are	needed.	A	University	of	Alaska	 scientist	and	
graduate	student	evaluated	different	materials	 for	absorbing	
impurities	 from	 crude	 salmon	 oil.	 Crude	 salmon	 oil	 was	
obtained	 from	 a	 commercial	 fishmeal	 company,	 purified	
using	two	absorbent	materials	(shrimp	chitosan	or	activated	
earth)	 and	 three	 different	 processes.	 Results	 indicated	 that	
activated	 earth	 had	 a	 good	 ability	 to	 adsorb	 peroxides,	






comparing characteristics of crude and purified 
salmon and pollock oils
UA	 and	 ARS	 scientists	 in	 Kodiak,	 Alaska,	 compared	
selected	 chemical	 and	 physical	 characteristics	 of	 crude	 and	
purified	pollock	(PO)	and	salmon	oils	(SO).	Three	batches	of	
commercial	crude	PO	and	SO	were	treated	three	consecutive	
times	 with	 chitosan	 and	 physical	 and	 chemical	 properties	
analyzed	 and	 statistically	 compared.	 Results	 indicated	 that	
one	 to	 two	chitosan	treatments	were	 sufficient	 to	positively	
affect	oil	quality	under	these	conditions,	showing	that	there	
is	 a	 simple	 and	economical	method	of	 adding	value	 to	oils	
produced	from	fish	processing	byproducts.	




to	 evaluate	 how	 storage	 time	 and	 temperature	 affected	 the	
quality	 of	 the	 resultant	meals	 and	 oils.	 A	 storage	 study	 on	
fish	 byproducts	 from	 pink	 salmon	 and	 Alaska	 pollock	was	
conducted	 in	 Kodiak,	 Alaska,	 by	 ARS	 scientists	 at	 two	
temperatures.	 After	 storage,	 the	 byproducts	 were	 processed	
into	fishmeal	and	oil	extracts	and	the	quality	of	the	meal	and	
oil	were	examined.	Results	indicated	oil	quality	deteriorated	





stabilizing fish processing byproducts 
High-quality	 byproducts	 from	 fish	 processing	 are	
sometimes	 discarded	 unless	 fishmeal	 plants	 are	 located	
nearby.	We	evaluated	acidification	as	a	preservation	method	
for	 individual	 salmon	 byproducts	 (heads,	 viscera,	 and	 a	
mixture).	 Byproduct	 components	 were	 stabilized	 through	
fermentation	by	lactic	acid	bacteria	and	through	ensilage	by	
direct	acidification	using	formic	acid.	Stable	silage	pHs	were	
maintained	by	 all	 treatment	 groups	 for	120	days,	 although	
lipid	 and	 protein	 quality	 decreased.	 Of	 note,	 viscera	 and	
heads	 preserved	 separately	 consistently	maintained	 a	 lower,	
more	 effective	 pH	 than	 when	 mixed	 together,	 regardless	
of	 treatment,	 which	 has	 major	 implications	 for	 how	 fish	
processing	waste	should	be	collected	and	stored	if	maximum	
nutritional	quality	is	to	be	preserved.	




65,000	 mt	 of	 salmon	 heads	 are	 produced	 annually	 from	
the	 salmon	 processing	 industry.	 We	 sought	 to	 evaluate	
two	 low	 drying	 temperatures	 on	 the	 quality	 and	 chemical	
composition	 of	 five	 different	 types	 of	 wild	 Pacific	 salmon	
heads.	 UA	 and	 ARS	 scientists	 obtained	 red,	 pink,	 chum,	
king,	 and	 silver	 salmon	 heads	 from	 commercial	 processors	
and	 then	 dried	 them	 at	 40°	 and	 77°C	 and	 analyzed	 their	
chemical	and	physical	properties.	There	were	large	differences	
between	salmon	species,	less	drying	time	at	the	higher	drying	




use of alaska fishery byproducts in diets for sturgeon
There	 is	 a	 potential	market	 for	 Alaska	 byproduct	 feed	
ingredients	 in	 sturgeon	 diets.	 An	 Oceanic	 Institute	 and	
University	of	Hawaii-Hilo	scientist	completed	a	second	grow-
out	 diet	 for	 sturgeon	 incorporating	 fish	meal	 derived	 from	
byproducts	of	the	Alaska	seafood	industry.	The	study	utilized	




containing	 pollock	meal.	This	 indicates	 a	 potential	 further	




AFES Pub. No. MP 2008-07 fysnras@uaf.edu • 907.474.7083
use of pollock skin as binders in shrimp diets
Potential	 products	 that	 can	 be	 made	 from	 fish	 skin	
include	binders	from	aquaculture	and	other	feed	ingredients.	
Scientists	 from	 the	 Oceanic	 Institute	 and	 ARS	 completed	
a second trial to evaluate a processed pollock	 skin	material	




added	 at	 5	 percent	 inclusion	 significantly	 improved	 pellet	
water	 stability	 at	 two	 hours	 submersion.	 These	 promising	
results	are	being	followed	up	with	a	third	pollock	skin	binding	
trial	using	a	further	processed	pollock	skin	product.	
using alaska fish oil to alter the omega-3 
composition of fillets 
There	 is	a	need	to	understand	how	the	composition	of	
dietary	fat	alters	the	fat	composition	in	market-size	fillets.	We	
sought	 to	 investigate	 the	differences	 in	 the	kinetics	of	 fatty	
acids	(FA)	deposition	in	the	fillets	of	a	market-sized	class	of	
Idaho	 cultured	 rainbow	 trout	 fed	 commercial	 Alaskan	 fish	
oils versus menhaden	 oil.	 After	 eight	 weeks	 of	 feeding	 it	
was	possible	to	boost	EPA	and	DHA	levels	and	increase	the	
ratio	of	omega-3	 to	omega-6	FA	 in	fillets	of	 rainbow	 trout	
by	replacing	menhaden	oil	with	the	Alaska	fish	oils.	The	FA	
composition	of	oils	derived	from	Alaska	seafood	byproducts	
was	 nutritionally	 well	 suited	 for	 inclusion	 into	 feeds	 for	
rainbow	 trout,	 and	 in	 respect	 to	 long-chained	omega-3	FA	
levels,	superior	to	menhaden	oil.	




fish	bone	meal,	 and	fish	hydrolysate)	were	 evaluated	 in	 two	











impact of alaska organic meal on fillet quality of 
pacific threadfin
There	 is	 lack	 of	 information	 on	 the	 use	 of	 Alaska	
“organic”	fish	byproduct	meals	on	fillet	quality	and	sensory	
characteristics.	 Oceanic	 Institute	 scientists	 conducted	 a	
twelve-week	feeding	trial	to	ascertain	the	impact	of	utilizing	
Alaska	 “organic”	 (no	 synthetic	 antioxidant)	 meal	 on	 fillet	
quality	 of	market-size	 Pacific	 threadfin.	 Sensory	 assessment	
from	a	trained	taste	panel	did	not	show	consistent	differences	
in	fillet	 aroma,	appearance,	 texture,	 and	flavor	between	 the	
experimental	diet	containing	Alaska	organic	meal	and	control	
diets	 which	 were	 nonorganic.	 This	 indicates	 that	 Alaska	
organic	meal	can	be	a	suitable	 ingredient	in	diets	for	grow-
out	of	market-size	Pacific	threadfin.	










resulting	 in	 higher	 strength,	 but	 worse	 water	 vapor	 barrier	
properties.	These	results	are	of	importance	in	providing	meth-
ods	of	altering	the	physical	properties	of	gelatin	films.	
physical properties of commercial salmon oil
Many	 of	 the	 important	 physical	 properties	 of	 salmon	
oils	have	not	been	determined.	This	 study	by	UA	scientists	
was	 designed	 to	 characterize	 salmon	 oils	 obtained	 from	 a	
commercial	fishmeal	 company	 in	Alaska.	Fresh	commercial	
fish	 oils	 were	 obtained;	 the	 oils	 exhibited	 non-Newtonian	
fluid	behavior	and	the	apparent	viscosity	of	unpurified	salmon	




equation.	 This	 information	 on	 thermal	 and	 rheological	
properties	 and	 lipid	 oxidation	 of	 unpurified	 salmon	 oil	 is	
useful	for	designing	purification	processes	for	the	oil.	
characterization of sea cucumber byproducts 




see	 if	 greater	 value	 may	 be	 obtained	 from	 this	 byproduct.	





of	 connective	 tissue	 in	 the	 body	walls.	 SDS	 electrophoresis	
band	 patterns	 indicated	 one	 major	 high	 molecular	 weight	
protein	band.	Sea	cucumber	body	wall	had	properties	that	can	
be	used	to	make	value-added	food	and	feed	ingredients.	
characteristics of byproducts from yelloweye rockfish 
Yelloweye	 rockfish	 (YER)	 is	 a	 highly	 prized	 species	 in	
both	 commercial	 and	 recreational	 fisheries	 in	 Alaska.	 UA	
and	ARS	 scientists	 sought	 to	 characterize	YER	byproducts.	
YER	 heads	 and	 livers	 were	 obtained	 and	 yields,	 proximate	
56
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composition,	 fatty	 acid,	 composition,	 amino	 acid	 profiles,	
lipid	 classes,	 cholesterol	 content,	 and	mineral	 composition	
were	determined.	Oils	were	 similar	 in	many	 aspects	 to	oils	
from	 other	 demersal	 cold	 water	 marine	 finfish	 and	 were	
rich	in	omega-3	FA.	Also,	amino	acid	analysis	revealed	that	
the	 liver	and	head	proteins	were	of	high	quality	and	would	








for	 implementing	 a	 sustainable	 commercial	 spiny	 dogfish	
fishery	 in	 Alaska,	 we	 will	 provide	 state	 and	 federal	 fishery	





















conditions	 and	 resource	 availability	 have	 challenged	 the	
continued	 prosperity	 of	many	 Alaska	 commercial	 fisheries.	
Spiny	 dogfish	 are	 an	 exciting	 opportunity	 for	 the	 state	 to	
expand	its	commercial	fishing	sector	through	development	of	
a	new	directed	commercial	fishery.	







The Juneau	Economic	Development	Center	 is	 looking	
at	the	level	of	harvest	needed	to	sustain	an	integrated	forest	
industry	 in	 southeast	 Alaska.	 In	 an	 ideal	 situation,	 an	




secondary	 products	 such	 as	 fiberboard,	 bioproducts,	 etc.	
Sawlogs	are	pulled	and	used	for	high	end	wood	products.	
approach
The	 estimated	 required	 investment	 is	 based	 on	 the	
amount	of	equipment	required	to	harvest	an	annual	amount	
of	timber	over	a	seventy-	to	ninety-year	rotation.	An	area	in	
the Tongass	 National	 Forest	 (TNF)	 was	 selected	 that	 had	
volume	 sufficient	 to	 maintain	 a	 level	 of	 harvest	 capability	
required	 to	 support	 an	 integrated	 forest	 products	 industry.	
Cascade	 Appraisal	 Services,	 Inc.,	 forest	 consultants,	 was	
hired	to	do	the	research	and	write	the	report.	The	company	
analyzed	 published	 and	 unpublished	 reports	 from	 the	 US	
Forest Service (USFS),	 the	State	of	Alaska,	and	a	variety	of	




period.	 Equipment	 and	manpower	 required	 to	 harvest	 this	
volume	were	determined	by	 taking	 into	consideration	both	
assets	 in	place	 in	 southeast	Alaska	 and	necessary	 additional	

















at	 this	 time.	The	 quantity	 of	 high-quality	 used	 equipment	
that	is	presently	available	and	the	current	lack	of	a	guaranteed	
annual	 volume	 would	 preclude	 new	 logging	 companies	
or	 the	 expansion	 of	 existing	 companies	 from	 investing	 in	
equipment.	
Sitka tribe Harvesting Study Part 2
Valerie Barber; Helen	Dangel-Lorrigan	(Sitka	Tribe)
purpose
Sitka	Tribe	 has	 seventeen	 different	 tribal	 groups	 under	
its	 jurisdiction	 in	 southeast	Alaska.	We	 are	 surveying	 these	
groups’	 annual	 harvesting	 practices	 (past	 and	 present)	 of	
non-timber	 forest	 products.	 Sitka	Tribe	 is	 also	 conducting	
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Surveyors	 were	 hired	 in	 each	 community	 to	 gather	
information	 from	 the	 local	 inhabitants	 with	 a	 readymade	
survey.	 Many	 of	 these	 communities	 are	 primarily	 Native	
Alaskan	 but	 the	 survey	 is	 not	 limited	 to	 only	 Native	
Alaskans.	
progress







Hiring	 surveyors	 from	 each	 community	 has	 provided	
some	 much-needed	 cash;	 several	 communities	 are	 excited	
about	potential	non-timber	forest	product	businesses.	
Adaptive versus fixed policies for economic or 






state,	 at	 fixed	 intervals,	 regardless	 of	 the	 stand	 state	 and	of	
the	 state	 of	 the	market.	 In	 an	 adaptive	 policy,	 by	 contrast,	
the	post-harvest	state	and	the	timing	of	the	harvest	depend	




We	 compared	 optimal	 fixed	 and	 adaptive	 policies	
obtained	with	 identical	models	 and	 assumptions,	 and	with	
data	 from	 the	 Douglas	 fir/western	 hemlock	 forests	 in	 the	
Pacific	Northwest	of	the	United	States.
results
In	maximizing	economic	 returns	 from	harvests	over	 an	
infinite	 time	horizon,	 the	net	present	value	was	17	percent	
higher	with	an	adaptive	 than	with	a	fixed	policy.	 It	was	22	
percent	higher	when	 the	objective	was	 to	maximize	 annual	
harvest.	The	 adaptive	 policy	 was	 even	 more	 superior	 with	
undiscounted,	 noneconomic	 objectives,	 such	 as	 the	 area	 of	
spotted	owl	habitat	 (+37	percent	 gain),	 or	 the	 area	of	 late-
seral	forest	(+51	percent),	but	less	so	in	maximizing	the	stock	
of	high	quality	logs	(+6	percent).	The	adaptive	formulation	
also	 lent	 itself	 readily	 to	multi-objective	management.	Our	
results	were	published	in	Forest Ecology and Management.
impact
The	provocative	 results	 show	 that	 the	 adaptive	policies	
in	 forest	 management	 are	 superior	 over	 fixed	 policies	 in	




Economic and ecological effects of diameter 
caps: a Markov decision model for Douglas 





















The	 opportunity	 cost	 fell	 in	 four	 distinct	 quartiles.	
The	sixteen	stand	states	with	high	basal	area	in	large	shade-
intolerant	 and	 large	 shade-tolerant	 trees	 had	 the	 highest	
opportunity	 cost	 ($798	 to	 $816	ha-1y-1,	 expected	 over	 an	
infinite	 horizon),	 while	 the	 sixteen	 stand	 states	 with	 low	
basal	area	 in	 large	 shade-intolerant	and	 large	 shade-tolerant	
trees	had	the	lowest	($59	to	$89	ha-1y-1).	We	published	our	
results in Forest Science.
impact




















to	 (but	 not	 limited	 to)	 forest	 products,	 including	 timber	
and	non-timber	forest	products.	The	workshops	will	explore	
the	 challenges	 of	 identifying	 specific	 markets,	 determining	
customer	 desires,	 and	 	 scrutinizing	 how	 to	 communicate	
effectively	 with	 potential	 customers	 by	 exploring	 useful	
marketing	strategies.
approach
Multiple	 workshops	 were	 held	 in	 small	 communities	
in	 southeast	Alaska.	Although	 forest	 and	non-forest	 timber	
businesses	are	targeted,	the	sessions	are	open	to	anyone	with	
a	 small	 business	 or	 wanting	 to	 start	 a	 small	 business.	The	
workshop	 format,	 titled	 “Reaching	 Customers	 for	 Forest	
Products—the	Marketing	Process,”	covers	identifying	target	
markets	 (process,	 identifying	 customer	 base,	 determining	
customer	 desires,	 developing	 products	 based	 on	 customer	





sessions	with	 four	 attendees),	 on	Prince	 of	Wales	 Island	 in	
Craig	(half-day	session	with	ten	attendees),	and	Thorne	Bay	
(full-day	 session	 with	 twelve	 attendees).	 Attendees	 ranged	
from	 those	wanting	 to	 start	 businesses	 to	 those	wanting	 to	
know	how	 to	 improve	marketing	 for	 established	businesses	
and	 looking	 for	 ways	 to	 market	 their	 products	 more	
economically	 and	 effectively.	 The	 Thorne	 Bay	 workshop	
consisted	entirely	of	people	in	the	forest	product	businesses	
while	the	other	two	were	primarily	people	in	other	industries.	











International markets study Japan
Valerie Barber; Joe Roos (Univ.	of	Washington	
CINTRAFOR)	
purpose












The	 surveys	 targeted	 knowledge	 and	 uses	 of	 Alaska	 forest	
products	and	secondary	softwood	products	in	Japan.	Industry	
experts	were	 interviewed	 to	 research	 lumber	and	residential	
housing	market	trends	in	Japan.
progress
The Softwood	 Export	 Council	 provided	 travel	 to	
Japan	and	space	at	 their	booth	at	 the	home	show	for	UAF.	
Volunteers	helped	 collect	 close	 to	100	 surveys	 at	 the	 Japan	
Home	Builders	Show.	
At	the	GoHo	Wood	Conference,	regarding	Japan’s	future	
policy	 to	 require	 government	 purchased	 wood	 products	 to	
come	from	legally	harvested	timber,	interviews	were	conducted	
with	 Nihon	 Jutaku	 Shinbunsha	 of	 the	 Japan Housing 
Newspaper,	 Jutaku	 Sangyo	 Shibunsha	 of	 Japan Residential 
Construction Industry Newspaper,	 the	 Enokido	 Lumber	
Company,	the	Japan	Laminated	Lumber	Association,	Japan’s	
Wood	Information	Center,	the	Japan Housing Industry News,	
the Japan Lumber Journal,	and	the	Softwood	Export	Council.	







wood.	The	 Port	 of	 Prince	 Rupert	 container	 shipping	 port	
is	 now	 operating	 and	 aims	 to	 be	 a	 leading	 trade	 corridor	
‘gateway’	between	North	American	and	Asian	markets.	This	
could	 provide	 a	more	 economical	 way	 to	 get	 Alaska	 forest	
products	to	Asian	markets.	
wood properTies





The	 effect	 of	 knots	 on	 the	 failure	 strength	 of	 full-size	
lumber	pieces	is	integral	to	the	calculation	of	design	strengths	
in	 in-grade	 lumber	 testing	 programs.	 Each	 type	 and	 size	
of	 knot	 is	 assigned	 a	 “strength	 ratio”	 intended	 to	 indicate	
degrade	 in	 failure	 strength	 from	 clear	 wood	 failure	 values.	
Currently,	 these	 knot	 strength	 ratios	 are	 calculated	 using	
formulas	 developed	 during	 the	 North	 American	 in-grade	
testing	program	and	based	on	data	that	did	not	include	test	
59




grown	 in	 the	 contiguous	United	States.	One	possibility	 for	
this	difference	may	be	the	effect	of	knots	on	lumber	strength,	
so	 we	 are	 investigating	 this	 in	 two	 Alaska-grown	 species,	
yellow	cedar	and	Sitka	spruce.
approach




for	 the	knot	which	causes	 the	 in-grade	 failure	of	 the	piece.	
These	 empirical	 strength	 ratios	 can	 then	 be	 compared	 to	
strength	 ratios	currently	 in	use	 for	 in-grade	design	 strength	
analysis.	 Full-size	 lumber	 pieces	 were	 tested	 according	 to	






















models	 for	 strength	 and	 stiffness	 ratios	 for	 these	 species	
were	 developed	 utilizing	 additional	 predictor	 variables.	We	











The	 Alaska	 birch	 tree	 project	 is	 a	 cooperative	 research	
effort	 between	UAF,	University	 of	Minnesota	Duluth,	 and	
Ketchikan	 Wood	 Technology	 Center	 (KWTC).	 It	 is	 an	




Three	 trees	 were	 harvested	 from	 each	 of	 eight	 sites	 in	
southcentral	 and	 interior	Alaska	 in	2006	and	 from	each	of	
six	 sites	 in	 2007	 in	 eastern	Alaska.	 Stems	with	 leaves	were	

















Bark	 from	 each	 tree	 was	 sent	 to	 the	 University	 of	
Minnesota-Duluth	 for	 chemical	 analysis.	 A	 bark	 sample	
was	collected	from	each	of	the	harvested	trees,	and	chemical	
extractives	 were	 performed	 to	 determine	 levels	 of	 key	






same	as	 those	used	 for	 the	 log	and	bark	collection	 (above),	
with	 the	 addition	 of	 two	 new	 sites,	 one	 on	 the	 Taylor	
Highway	 near	Tok	 and	 the	 other	 at	Rainbow	Lake	 on	 the	










Analyses	 included	 leaf,	 seed,	 bract,	 and	 pollen	
measurements.	 Leaf	 and	 bract	 analysis	 (measurements	 and	
other	characteristics)	are	(among	others	such	as	bark	color	and	
stature)	key	features	that	should	help	separate	B. neoalaskana 
from	 B. kenaica and B. papyrifera,	 as	 well	 as	 indicate	
hybridizations	with	shrub	birch,	B. nana and B. glandulosa; 
seed	 and	 pollen	 measurements	 may	 also	 be	 characteristic,	









A	 chemical	 analysis	 on	 the	 outer	 bark	 shows	
promising	 results.	 Triterpenoids,	 with	 anti-	 cancer	 and	
immunostimulation	properties,	showed	higher	concentrations	
in	the	Fairbanks	samples	(32	percent)	as	compared	to	Wasilla	






concentrations	 in	 the	 Fairbanks	 samples	were	 twice	 as	 high	
as	Wasilla	samples,	and	both	are	higher	than	Lower	48	birch.	
In	 conjunction	with	 this	 study,	 the	 logs	were	milled,	 dried,	
graded,	and	yield	measured	at	KWTC.	All	results	of	the	birch	
study	 combined	 should	help	 to	 characterize	birch	 in	Alaska	
and	 identify	 new	 hybrid	 taxa,	 which	may	 help	 explain	 the	
differences	found	in	chemical	composition.	The	study	of	these	
bioactive	 compounds	 continues	 to	 unravel	 with	 potential	
pharmaceutical	and	nutraceutical	applications	that	will	impact	
the	use	of	native	Alaskan	birch	in	new	value-added	products.
This	 study	 has	 provided	 training	 and	 research	
opportunities	 for	 three	 high	 school	 students	 through	 the	
Alaska	 Statewide	High	 School	 Science	 Symposium.	During	
the	2006–2007	school	year,	Willie	Via	of	West	Valley	High	
School in Fairbanks,	quantitatively	analyzed	a	suite	of	nine	leaf	
measurements	 from	all	2006	field	 season	 trees.	His	findings	
provide	 statistical	 evidence	 of	 three	 leaf	 characters	 which	
appear	correlated	with	betulin	content	 in	 the	 trees	 sampled.	
If	 broadened,	 this	 approach	 holds	 promise	 for	 establishing	
morphologic	markers	 for	 high	 betulin	 trees.	During	 2007–
2008,	 Rachel	 Kaplan,	 also	 of	 West	 Valley	 High	 School,	
quantitatively	studied	leaves	from	the	2007	field	collections.	
Her	 findings	 show	 an	 apparent	 north-to-south	 cline:	 a	
gradual	 change	 in	 the	morphology	 of	B. neoalaskana leaves 
at	the	eastern	edge	of	the	species’	distribution	in	Alaska.	The	
cline	appears	to	be	reinforced	by	ongoing	hybridization	and	
introgression	between	B. neoalaskana	and	shrub	birch	(B. nana 
and B. glandulosa).	The	third	student,	Charlotte	Anne	(Annie)	
Bender,	did	a	research	project	concerning	the	taxonomic	traits	
of	 lenticels,	 specifically	 in	 birch	 trees.	 She	 concluded	 that	
although	 lenticels	 showed	variances	 in	a	 tree,	 it	only	 related	
to	specific	traits,	such	as	tree	location	(based	on	the	lenticels’	







Suitable	 alternative	 hardwoods	 may	 grow	 in	 Alaska	





Since	maple	 is	 the	wood	of	choice	 for	making	bassoon	
bells,	 we	 are	 collecting	 different	 species	 of	 maple	 from	








A. rubrum, A. negundo, A. glabrum, A grandidentatum, A. 
nigrum,	 and	A. leucoderme),	 from	 state	 parks	 in	Oklahoma	







The	 survey	 and	 characterization	 of	 the	 acoustical	
properties	 of	maples	 for	 use	 in	 bassoon-making	may	 assist	
instrument	 makers	 using	 these	 woods,	 and	 the	 evaluation	








extinction	 from	 energy	 development	 activities.	The	 project	
was	 undertaken	 to	 provide	 environmental	 managers	 with	
a	 framework	 to	 provide	 comprehensive	 environmental	
assessment	of	the	few	remaining	geyser	basins	in	the	world,	
including	 recreation,	 scientific,	 economic	 and	 national	
heritage	values.	
approach
The	 project	 relies	 on	 library	 scholarship	 and	 known	
examples	 of	 geyser	 basin	 decline	 and	 extinction	 from	New	
Zealand,	Iceland,	and	the	US.	
progress/results
Library	 research	 was	 conducted	 and	 a	manuscript	 was	
prepared	for	publication	in	an	academic	journal.	
impact
The	 project	 will	 provide	 a	 basis	 for	 understanding	 the	
societal	 value	 of	 the	 world’s	 remaining	 geyser	 basins.	 The	
potential	 negative	 impacts	 on	 the	 hydrothermal	 features	 of	
geyser	basins	 is	 summarized	 as	 an	 aid	 to	protecting	geysers	
from	potential	development	impacts,	including	from	nearby	
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geothermal	 energy	 development.	 The	 summary	 provides	
lines	 of	 evidence	 that	 will	 be	 useful	 in	 the	 protection	 of	
the	 remaining	 geyser	 basins	 around	 the	 world,	 including	
Yellowstone	National	Park,	US.




The	 project	 was	 undertaken	 to	 provide	 environmental	
managers	 with	 a	 framework	 to	 understand	 the	 potential	
environmental	and	geothermal	energy	conflicts	on	the	border	
of	 Yellowstone	 National	 Park,	 and	 to	 propose	 a	 “Geyser	
Protection	 Area”	 across	 the	 hydrothermal	 reservoir(s)	 that	
supply	the	park’s	geyser	basins.	
approach
The	 project	 relies	 on	 library	 scholarship	 and	 known	
examples	of	geothermal	energy	proposals	on	the	Island	Park	
and	 Corwin	 Springs	 Known	 Geothermal	 Resource	 Areas,	
which	are	located	adjacent	to	Yellowstone.	
progress/results
Guidelines	 were	 developed	 for	 a	 comprehensive	 new	
Yellowstone	 “Geyser	 Protection	Area”	 based	 on	 the	 known	
examples	of	geyser	decline	and	extinction	around	the	world.	
Library	 research	was	 conducted	 and	a	manuscript	prepared	
for	publication	in	an	academic	journal.
impact
The	 longstanding	 controversy	 regarding	 the	 potential	
development	 of	 geothermal	 energy	 wells	 adjacent	 to	





geyser	and	hot	 spring	 research	 involving	 intrusive	 sampling	
techniques	are	outlined,	including	geothermal	research	wells	
and	 lowering	 sampling	 equipment	 down	 the	 underground	
plumbing	of	geysers.	
Grand Prismatic Springs in New Zealand. Geyser basins such as these have great value for recreation, energy development, and scientific 
study; however, the hydrothermal reservoirs that supply them need protection from development impacts that may cause their damage or 
extinction. 
—photo by KeNNeth a. barricK
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lake level changes at Harding lake
John D. Fox, Jr.
purpose
Harding	Lake	is	an	important	recreational	lake	in	interior	
Alaska	 that	has	 experienced	periods	of	declining	 lake	 levels	
due	 to	 the	divergence	of	 a	major	 feeder	 stream.	This	 study	
focuses	 on	 reconstructing	 historic	 lake	 levels	 and	 lake	 level	
changes,	measuring	 current	 levels,	 and	 developing	 a	model	
that	 might	 be	 useful	 in	 developing	 operational	 rules	 for	 a	
control	structure	on	the	divergent	stream.
approach
Historic	 lake	 levels	 are	 being	 explored	 through	 aerial	








to	 redirect	 water	 from	 a	 divergent	 tributary	 stream	 into	
Harding	Lake.	Channel	icing	obstructed	flow	paths	but	some	


















and	 information	 for	 the	 planning	 of	 the	 rechanneling	








agencies	 and	 the	 Harding	 Lake	 Watershed	 Council.	 This	
information	 is	 being	 used	 by	 the	 Alaska	 Department	 of	
Fish	&	Game,	the	Natural	Resources	Conservation	Service,	
and the Salcha-Delta	Soil	 and	Water	Conservation	District	
in	 designing	 and	 planning	 for	 a	 control	 structure	 on	 the	
divergent	stream.
International Polar Year: Impacts of high-
latitude climate change on ecosystem services 
and society
F.S.	Chapin,	III	(IAB);	Gary Kofinas, T. Scott Rupp
purpose and approach 
Arctic	 environmental	 and	 ecological	 changes	 have	 had	
profound	 social	 impacts	 on	 indigenous	 and	 nonindigenous	

























changes	 that	 are	 most	 important	 to	 society.	 By	 working	
with	 communities	 and	 other	 stakeholders	 to	 identify	 the	
ecosystem	services	of	greatest	concern	and	learning	from	those	




When laws affecting the environment conflict: 






its	 practical	 consequences	 are,	 and	 perhaps	 to	 recommend	
changes.
approach
Four	 aspects	 of	 federal	 and	 state	 law	 and	 policy	 were	
examined:
1.	 the	 potential	 for	 direct	 conflict	 between	 the	 state’s	
Intensive	Management	 statute	 and	 the	 enabling	 legislation	
for	certain	federal	land	management	agencies;	
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3.	 inconsistencies	 in	the	 implementation	of	the	Marine	
Mammal	Protection	Act	regarding	the	Native	Alaskan	hunting	
exemption	and	the	meaning	of	the	term	“waste;”




1.	 After	 an	 analysis	 of	 the	 applicable	 statutes	 and	 case	
law	was	completed	it	was	clear	that	the	conflict	in	question	
is	 impairing	 the	National	 Park	 Service’s	 ability	 to	meet	 its	
statutory	goals	and	that	it	should	preempt	these	rules	on	NPS	
lands.	This	manuscript	was	published	in	the	December	2007	
issue	of	the	Alaska Law Review. 
2.	This	work	analyzes	why	agencies	continue	 to	violate	
the	 statute,	 what	 they	 are	 risking,	 and	 suggests	 regulatory	
changes	for	Fish	&	Wildlife	that	could	correct	this	regulatory	
gap.	This	manuscript	was	 published	 in	December	 2007	 in	




published	in	spring	2008	in	Ocean and Coastal Law Journal.
































sixteen	 potential	 nonmanagerial	 factors,	 which	 represented	
fire	size	and	shape,	private	properties,	public	land	attributes,	




model	 to	 predict	 suppression	 expenditures	 was	 suggested,	
in	 which	 fire	 size	 and	 private	 land	 explained	 58	 percent	
of	 variation	 in	 expenditures.	 Other	 things	 being	 equal,	
suppression	 expenditures	monotonically	 increased	with	 fire	
size.	 For	 the	 average	 fire	 size,	 expenditures	 first	 increased	
with	the	percentage	of	private	land	within	burned	area,	but	
as	 the	percentage	 exceeded	20	percent,	 expenditures	 slowly	
declined	until	 they	 stabilized	when	private	 land	reached	50	
percent	of	burned	area.	A	paper	was	published	on	our	results	
in International Journal of Wildland Fire.
impact
The	 results	 suggested	 that	 efforts	 to	 contain	 federal	
suppression	expenditures	need	to	focus	on	the	highly	complex,	
politically	sensitive	topic	of	wildfires	on	private	land.




purpose and approach 
Most	 climate	 models	 predict	 that	 high	 latitudes	 will	
experience	 a	much	 larger	 rise	 in	 temperature	 than	 the	 rest	
of	 the	 globe	 over	 the	 coming	 century.	 Indeed,	 substantial	
warming	has	already	occurred	at	high	northern	latitudes	over	
the	 last	 half-century,	 and	 Arctic	 summers	 are	 now	warmer	
than	 at	 any	 other	 time	 in	 the	 last	 400	 years.	 In	 addition	
to	 changes	 in	 climate,	 Alaska	 is	 undergoing	 rapid	 changes	
in human population and demands on natural resources. 
Environmental	conditions	are	changing	so	rapidly	in	Alaska	
and	surrounding	seas	that	it	is	increasingly	difficult	to	develop	














of	 scenarios,	 and	 (3)	detailed	metadata	and	explanations	of	





A	wide	 range	 of	 SNAP	 projects	 is	 already	 in	 progress.	
SNAP	 is	 providing	data	 for	 the	Governor’s	 Sub-cabinet	 on	




SNAP	 is	 assessing	 landscape	 connectivity	 in	 the	 context	 of	
climate	change,	and	also	developing	projections	of	growing-
season	length	and	water	availability.	Other	SNAP	collaborators	
include	 the	US	Forest	 Service	Northwest	Research	 Station,	
the National	Marine	Fisheries	Service	Habitat	Conservation	
Division	 Alaska	 Region,	 municipal	 hydropower	 utilities	
managers,	 the	 Nature	 Conservancy,	 and	 the	 North	 Slope	
Borough.



















Is it possible to “green” the uAF campus?
Susan Todd
purpose
Students	 across	 the	 country	 are	 starting	 to	 “vote	 with	
their	feet”	by	choosing	colleges	that	have	a	clear	commitment	
to sustainability.	 According	 to	 a	 survey	 of	 10,300	 college	
applicants	and	parents,	The Princeton Review	found	that	“63	
percent	 would	 value	 having	 information	 about	 a	 college’s	
commitment	 to	 the	environment	and	 that	 it	would	 impact	
their	decision	to	apply	or	attend	the	school.”	(The Maneater,	
Michelle	 Hagopian,	May	 2,	 2008,	 www.themaneater.com/
stories/2008/5/2/princeton-review-rank-sustainability-
practices-col/)
The	 environmental	 component	 of	 sustainability	 is	
based	 on	 the	 fundamental	 rules	 of	 conservation	 that	 were	





Maps from the SNAP report to Governor Palin’s Sub-cabinet on Climate Change, showing projected season changes.
—courteSy SNap
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UAF	 take	a	 leading	 role	 in	 the	effort	 to	 reduce	greenhouse	
gases.
•	Our	remote	location,	and	that	of	Alaska’s	villages,	makes	
us	more	 vulnerable	 to	 the	 disruptive	 effects	 of	 increases	 in	
energy	prices.






•	 Green	 buildings,	 sunlight,	 plants,	 and	 natural	 areas	





•	 Determined	 that	 there	 are	 compelling	 reasons	 for	
creating	a	UAF	sustainability	plan.
•	 Conducted	 a	 preliminary	 sustainability	 audit	 (how	
much coal	does	UAF	use?	How	much	CO2	does	the	power	
plant	 emit?	How	much	 paper,	 aluminum	 cans,	 and	 plastic	
bottles	do	we	use?	How	much	do	we	recycle,	etc.?)
•	 Reviewed	 the	 literature	 and	 campus	 websites	 to	
document	 what	 other	 campuses	 are	 doing	 to	 demonstrate	
their	commitment	to	sustainability.
•	Prepared	 a	PowerPoint	 presentation	 summarizing	 the	
recommendations	of	the	students.
•	 Prepared	 a	 draft	 plan	 of	 actions	UAF	might	 take	 to	
become	more	sustainable.
•	In	the	context	of	a	larger	effort	by	UAF	administration,	
the	 students	 presented	 this	 information	 to	 a	 campus-wide	








Dalton Highway, Denali Highway, and 
Fortymile Country recreation experience study
Peter J. Fix,	Jennifer	Stegmann	
purpose 
This	 project	 applied	 the	 concepts	 of	 benefits-based	
management	 to	 a	 study	of	 recreation	 experiences	 along	 the	
Dalton	 and	 Denali	 highways	 and	 the	 Fortymile	 country.	
The	 study	 measured	 the	 four	 levels	 of	 demand	 specified	
by	 benefits-based	 management:	 activities,	 settings,	 desired	
experience,	and	off-site	benefits.
approach
Visitors,	 selected	 by	 a	 random	 sample,	 were	 asked	 to	













residents,	 barriers	 to	 participation	 in	 outdoor	 recreation,	
desired	recreation	development	(or	lack	thereof ),	and	attitudes	


















The	 study	 will	 assist	 participating	 agencies	 with	 their	
natural	resource	planning,	result	in	a	common	dataset	to	be	
shared	among	the	agencies,	and	provide	baseline	information	










This	 project	 assesses	 caribou	 (Rangifer tarandus) 
demography,	including	interactions	among	herds	and	effects	
related	 to	 oil	 field	 development.	 Understanding	 ultimate	





To	 assess	 herd	 interactions,	 genetic	 variation	 will	 be	
determined.	 Fieldwork,	 including	 observations	 of	 caribou	
distribution	and	behavior	in	and	around	northern	Alaska	oil	
fields,	has	been	done	to	assess	potential	effects.	New	molecular	
markers	 from	 cattle	 will	 be	 applied	 to	 Alaska	 caribou	 in	
2008.
impact
On	 Alaska’s	 North	 Slope,	 understanding	 caribou	
demography	 is	 an	 integral	 part	 of	 the	 multiple-use	
management	of	oil	 and	gas	 and	wildlife.	Land	and	wildlife	
managers	 can	 use	 this	 study	 to	 develop	more	 effective	 and	
flexible	mitigation	measures	for	industry.
Grizzly bear genetics 







Molecular	 genetics	 technology	 is	 used	 to	 quantify	 the	
family	relationships	of	bears,	numbers	of	bears	contributing	
to	 breeding,	 and	 genetic	 variation	 in	 bears	 across	 western	
North	America.	
progress 
Assessment	 of	 grizzly	 bear	 demographics	 and	
genetics	 is	 continuing	 with	 analysis	 of	 additional	 genetic	
markers,	 including	 functional	 genes	 (k-casein	 and	 major	





North	 America,	 particularly	 immigration	 and	 emigration	










Molecular	genetics	 is	used	 to	assess	 the	 level	of	genetic	










This	 study	 is	 helping	 quantify	 genetic	 variation	 and	
subpopulation	differentiation.	Such	information	is	potentially	
useful	 in	 population	 management	 and	 policy	 formulation	
at	 the	national	 and	 international	 levels.	This	 is	 particularly	
important	because	of	the	May	2008	Endangered	Species	Act	
listing	of	polar	bears	as	a	threatened	species.
Polar bear sow in the Arctic National Wildlife Refuge, October 
2007.
—photo by alaN d. wilSoN, wiKiMedia, creative coMMoNS attributioN 
SharealiKe 3.0 liceNSe
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